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Believe It or Not! 

IN ST. LOUIS, a 35,000-kw. steam turbine was dis- 
mantled and the spindle loaded on a flat car before the 
steam flow from the 14th-stage (the extraction point) 
had stopped. 

This feat was attempted, and accomplished, after 
weeks of planning by a corps of sleight-of-hand per- 
formers. Weather conditions favored them greatly. 
The cold made it impractical for the performers to roll 
up their cuffs and expose their tricks so that in spite 
of the horde of skeptics gathered to observe the per- 
formance, no hoax was detected. 

In the days of old, when knights were bold and 
ladies wore no garters, it was easy for our old friend 
the Baron to slip outlandish stories over on the gullible 
public. In this sophisticated age, however, even the 
dumbest editor wouldn’t try to slip over such a story 
without proof. The proof, taken by the eye that never 
lies, is before you, with details on the next page. 

And furthermore—we don’t want any wisecracker to 
come back with ‘‘Pictures never lie but liars picture!’’ 

JUST A MOMENT, ladies and gentlemen, just a 
moment! Do you believe in signs? Do you believe that 
the four-leaf clover or the ese? 3 of Old Ireland 
bring good luck? 

If you do, you ain’t seen nuttin’. We have, on page 
757, the first and only authentic portrait of the first and 
only black Jewish shamrock in this country. It is kept 
under water in one of the famous dry rivers of Texas. 
If you watch close, it wiggles its ears and it’s the wiggle 
that gets them, boys, it’s the wiggle that gets them! 
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Dismantling, Moving and Resetting a 


35,000-Kw. Unit 


Careful planning enables Union Electric Light & Power 
Co. to move Cahokia unit No. 1 to Venice in 25 days 


N THE EVENING of March 27, just 26 days 
after being taken off the line at Cahokia Sta- 
tion, the 35,000-kw. unit No. 2 (formerly No. 
1 at Cahokia) at Venice Station was put on 
the line under full load. Actually the change 

was made in a little over 25 working days or three days 
ahead of schedule. 

This momentous undertaking planned and carried 
out by E. H. Tenney, Chief Engineer of Power Plants 
of the Union Electric Light & Power Co. and his engi- 
neering organization not only is another. one of the 
many successful ventures that has kept this organiza- 
tion in the forefront of the power plant industry for the 
past seven years but it is a feat which, for careful plan- 
ning, departmental codperation and successful accom- 
plishment, has seldom, if ever, been equaled. 

Venice Station, at the left in the headpiece, lies five 
miles above and on the same side of the Mississippi 
River as Cahokia. After months of careful planning 
and preliminary work, Cahokia Unit No. 1 was shut 
down after the morning peak on Friday, March 1. 
Work was started immediately and although no work 
was done Sunday, March 3, the first train of five cars 
left Cahokia Monday afternoon, March 4 at 1:35 p. m., 


| Me 


NO 2 35.000 KW TURBINE 
Ia™STAGE 


HOT WELL 


CONDE 
PuMP ING FEED 

FIG. 1. FLOW DIAGRAM AT VENICE STATION. STEAM 

FOR THE EVAPORATORS IS TAKEN FROM THE 180-LB. 


SYSTEM 


arriving at Venice 31% hr. later. Following the layoff 
the first Sunday, for the purpose of checking progress 
and possible rearrangement of the schedule, work pro- 
ceeded continuously 24 hr: a day and the machine re- 
christened Venice Unit No. 2 was first rolled at 3:10 
p. m., Monday, March 25, and was on the line under 
full load at 6:01 p. m., Wednesday, March 27. 

The rapid progress made is shown by the progress 
photographs Figs. 2 and 3. Figure 2A, showing the 
method of removing the diaphragms from the turbine, 
was taken at Cahokia, 10:00 a. m., March 4 while Fig. 


1B, with the generator stator being lowered into posi- 


tion was taken at Venice just 15 days later. 

In the next group of pictures, Fig. 3A shows the 
condenser shell at Cahokia at 10:00 a. m., March 7, with 
the turbine exhaust piece and tubes removed. Figure 
3B shows the parts all loaded for shipment two days 
after on March 9 while, in Fig. 3C, the same pieces are 
shown a few hours later being slipped into place at 
Venice. 


CONDENSER ERECTED WITH T'URBINE IN PLACE 

Naturally, the turbine was the first part removed 
from Cahokia and the first to arrive at Venice. In 
order to avoid the delay which would have been neces- 
sary to allow the condenser to be brought over and 
erected in place, work on the turbine was started as 
soon as the exhaust piece had been received and dropped 
into the condenser pit. This made it necessary to lower 
the condenser shell through an opening in the floor at 
one side of the turbine. The shell was erected in 
sections at the side and then slid into place on the rails 
visible on the right-hand side of Fig. 3B. This picture 
shows the first section ready to be slipped into position. 
The rectangular piece between the rails is the exhaust 
piece forming the connection between the turbine and 
condenser. This piece, which rests on top of the con- 
denser, had to be raised before the condenser shell was 
slid in place. 
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| FIG. 2. 











A—REMOVING THE DIAPHRAGMS FROM THE TURBINE AT CAHOKIA, 10:00 A. M.. MARCH 4, AND B, LOWER- 


| ING THE STATOR INTO POSITION AT VENICE, 10:00 A. M., MARCH 19 


This change was made necessary by the rapidly in- 
creasing system load. Even before the completion of 
the 55,000-kw. unit No. 5 at Cahokia in the spring of 
1928, it became evident that additional capacity would 
be necessary by 1929. As Cahokia was planned for an 
ultimate capacity of eight generating units, installation 
of unit No. 6 with three additional boilers seemed the 
obvious solution. The knowledge from experience with 
f the new boilers in Section 3 that the boilers in Section 1 
' could be rebuilt to generate twice the steam that they 
were making at that time led, however, to a more 
thorough investigation and the decision to replace the 
old 35,000-kw. unit No. 1 with a new 75,000-kw. unit, 
to rebuild boilers 1 to 4 and to move the 35,000-kw. unit 
to Venice Station for standby service. 

This program called for the removal of the turbine, 
' generator, condenser, air coolers, oil cooler, heat ex- 
’ ' changer, feedwater heater, boiler feed pumps and con- 
' densate pumps from Cahokia, provision of suitable 
space and foundation for them in the turbine room at 
Venice and provision to supply sufficient steam for the 
operation of the turbine. 

3 Venice, taken over from the Illinois Power & Light 
' Co. in 1927, had four generating units 20,000, 7500, 5000 
and 3000-kw., all operating on 180 lb. pressure. The 
3000-kw. unit was an old vertical machine which was 
out of use and not included in the normal station 




















FIG. 3. 


A—CONDENSER SHELL AT 


capacity. In order to install the 35,000-kw. unit, the 
two smaller turbines, 5000 and 3000-kw., and two fre- 
quency changers were taken out. 


New Boiver Has Largest INpucEeD Drarr TURBULENT 
Burners Ever Buiut 


At the time the change was planned, the boiler room 
had 10 units; six 600-hp. O’Brien boilers fired by 
natural draft chain grate stokers; two 600-hp. Babcock 
& Wilcox boilers with natural draft chain grate stokers 
and two 1438-hp. Heine boilers with foreed draft chain 
grate stokers. Both the B. & W. and Heine units had 
induced draft fans. As part of an expansion program 
under way by the Illinois Traction System when the 
Union Electric Light & Power Co. took this plant over, 
the 1438-hp. boilers were designed for 325 lb. pressure, 
although never operated at over 180 lb. pressure. 

In order to supply sufficient high-pressure steam to 
the new 35,000-kw. machine, the pressure on these two 
boilers was raised and one of the 600-hp. B. & W. boilers 
was removed to provide space for a new 1950-hp. pul- 
verized coal-fired Hedges-Walsh-Weidner boiler with 
water walls. 

This unit, shown in section in Fig. 6, is of the cross 
drum type with interdeck convection superheater fired 
by two 15-t. Simplex mills, and is designed to deliver 
steam at. 325 lb. gage and 725 deg. F. Each side wall is 









CAHOKIA AT 10:00 A. M, MARCH 7; B, 
READY FOR SHIPMENT TO VENICE AT 
10:00 A. M.. MARCH 9; C, SLIDING THE 
CONDENSER SHELL INTO POSITION ON 
RAILS DURING THE AFTERNOON OF 
MARCH 9 
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water-cooled by 31 4-in. bare tubes, 18 ft. 1 in. long 
recessed in refractory and placed on 7-in. centers. The 
rear wall is cooled by 44 similar tubes of the same size 
and spacing but 25 ft. 8 in. in length while the ash 
pit floors are water-cooled by tubes covered with cast- 
iron blocks. The total area of the side and rear walls 
is 930 sq. ft. (projected area of tubes) and of the ash 
pit 80 sq. ft. Construction of the walls and arrange- 














ISOMETRIC DRAWING OF THE FOUNDATION AT 
VENICE 


FIG. 4. 
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ARRANGEMENT OF THE CONDENSER DISCHARGE 
PIPE SEAL 


FIG. 5. 


ment of the circulating tubes is well shown in the cross 
section. 

Four 8000-lb. per hr. Bailey-Tenney induced draft 
burners are used for firing. They are shown during 
construction in Fig. 7A and 7B and are the largest in- 
duced draft burners ever built. The unit is designed 
for a maximum rating of 400 per cent and manually 
operated auxiliary air ports are provided below the 
burners to admit sufficient air for combustion during 
peak loads. ° 

Naturally the heat balance of the new unit is similar 
to the old arrangement at Cahokia but has been modi- 
fied somewhat to work in with the low (180-lb.) pres- 
sure system at Venice. A flow diagram is shown in 
Fig. 1 with the turbine bled at the 14th stage for 
feedwater heating. Condensate from the condenser 
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passes through the generator air. cooler, turbine oil 
cooler, ejector condenser, bleed heater, evaporator con- 
denser and high-pressure boiler feed pumps on its way 
to the boiler. 
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FIG. 6. SECTION OF THE 1950-HP. UNIT-FIRED BOILER 


In order to get the benefit of condensate on the 
generator air coolers and still not exceed the safe maxi- 
mum temperature during heavy load or low vacuum, 
the condensate passes through a heat exchanger. It is 
felt that the small amount of heat lost is more than 
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balanced by the advantage of using pure non-scaling 
water in the coolers. 

Steam for the evaporators is taken from the 180-lb. 
system. The evaporator drip as well as condénsate from 
the evaporator condenser are pumped to the 325-lb. sys- 
tem which is favored with the condensate, necessary 
clarified water makeup for the station being introduced 
into the 180-lb. pressure system. That is, only conden- 
sate is used in the high-pressure boilers with the level of 
the high-pressure surge tank maintained by evaporators 
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it seem advisable to purchase the new condenser for 
Cahokia. The old circulating pumps were left at 
Cahokia, however, and the 35,000-kw. condenser at 
Venice is supplied with circulating water from an 
isolated caisson pump house and intake pit closer to 
the river. The caisson is a circular reinforced con- 
erete building 63 ft. in diameter with the bottom at the 
zero stage of the river. 

An interesting problem came up in connection with 
the circulating water piping and discharge pipe seal. 


























FIG. 7. 


A—SOME OF THE ADDITIONAL PILES DRIVEN AT VENICE TO CARRY THE EXTRA WEIGHT OF THE LARGE 


UNIT; B, POURING CONCRETE FOR THE NEW FOUNDATION AT VENICE; C, CONSTRUCTION VIEW OF THE 1950- 
HP. BOILER AT VENICE; D, FOUNDATION FOOTING AT VENICE SPREAD TO TAKE IN EXTRA PILES; E, THE FOUR 
8000-LB. PER HOUR. (EACH) BAILEY-TENNEY INDUCED DRAFT BURNERS 


supplied with steam from the low-pressure boiler system. 
Makeup for the entire plant is introduced through the 
clear well or low level surge and enters the 180-lb. sys- 
tem directly through the open heater while it enters the 
325-lb. system as condensate from the evaporators or 


as condensate from the 180-lb. boilers. The high and 
low level surge tanks in the diagram are in reality parts 
of the same tank which is fitted with a partition. 
When the change was first considered, the 53,000-sq. 
ft. condenser was to be rebuilt for use with the new 
75,000-kw. unit at Cahokia. A new condenser would 
have been required at Venice, however, and further con- 
sideration to the foundation problem at Cahokia made 


The water level of the river varies greatly and at low 
water is about 51 ft. below the top of the condenser. If 
the discharge pipes had been sealed in the regular man- 
ner in the river, there would have been periods when the 
suction head would have exceeded the atmosphere 
pressure of 33 ft. of water, causing the water column 
to break. To make this impossible, the discharge pipe 
was sealed in a box at the top of the levee so that the 
suction had could not exceed about 28 ft., as shown 
in Fig. 5. The discharge water from the seals cascades 
down the levee in times of low water while during high 
water it is submerged. 


Several construction views of the preliminary work 
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carried on at Venice Station are shown in Fig. 7. 
Figure 7A shows several of the twenty 50-ft. piles 
driven to carry the additional weight of the 35,000-kw. 
unit. Venice Station is built on a concrete mat about 
3-ft. thick and before this piling could be driven, it 
was necessary to cut a hole through the mat, the edge 
of this hole being visible in the picture. These piles 
were sunk by two high-pressure water jets and driven 
the last five feet by a steam hammer. Both the jets and 
hammer are shown. 


CONSTRUCTION SCHEDULE ; 
INSTALLATION OF 35000 KW. TURBINE INSTALL | BOILER 





FIG. 8. CONSTRUCTION SCHEDULE OF THE WORK TO BE 
DONE AT BOTH STATIONS. THIS WAS MADE ONE YEAR 
BEFORE THE UNIT WAS MOVED 


Feet of the foundation were then spread as shown 
in Fig. 7D to take in the new piles which were tied into 
the new mat by breaking off the top ends of the piles 
and bending the reinforcing rods over at right angles. 
Figure 7B shows the concrete mixing plant and pouring 
equipment which was located just east of the plant. The 
foundation, shown in the isometric view Fig. 4, con- 
tained 600 eu. yd. of conerete and was poured con- 
tinuously over a period of 25 hr. 

Before the actual turbine change could be made, 
much preliminary work was necessary. This prelimi- 
nary work, shown in detail in Fig. 8 was planned more 
than a year ahead, the print from which Fig. 8 was 
made being dated March 26, 1928. During the change, 
speed was an important consideration because of the 
limited generating capacity without the 35,000-kw. unit. 
The system load is carried by the hydroelectric plant at 
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A PORTION OF THE DETAILED CHART SHOWING 
THE CARE USED IN PLANNING EACH STEP 


FIG. 9. 


Keokuk with a capacity of 135,000-kw., Ashley Street 
with a capacity of 122,000-kw., -Cahokia with a normal 
capacity of 195,000-kw. and Venice ,with a normal 
capacity of 32,500-kw. During the change the capaci- 
ties of Cahokia and Venice were reduced to 160,000 
and 27,500-kw. respectively. Although the time was 
carefully chosen so as to be between the winter peak 
and the period of high water which would have reduced 
the output of Keokuk, the load was sufficient to require 
the use of all available capacity, leaving no standby 
capacity until the 35,000-kw. machine was on the line. 


Eacu Step CAREFULLY PLANNED 


Following the outline given in Fig. 8, work pro- 
gressed steadily during the summer and fall when 
further details of the actual change ‘were considered. 
On November 23 a report following the schedule item 
by item and showing what had been accomplished was 
prepared for a meeting of the engineering staff who 
carried out the final arrangements. These men were: 
E. H. Tenney, chief engineer; G. V. Williamson, assist- 
ant to chief engineer; Edw. Luxemberg, mech. supt. at 
Cahokia; L. C. Bell, supt. at Venice; J. B. Wheeler, 








Procedure and Methods for Removal 


of 35,000-kw. Turbine and all Auxiliaries 


from Cahokia Station 


Procedure and Methods of Installation 


of 35,000-kw, Unit and Auxiliaries 
at Venice Power Plant 


GENERAL: GENERAL: 
1. Equipment to be removed Equipment to be installed 
ll. Marking drawings {I. Marking drawings 
lll. Construct. and handling equipment III. Construction and Handling equipment 
IV. Personnel Iv. Personnel 
Ve. Plan of available areas Vv. New or replaced material 
for working space adjacent VI. Plan of available areas for working 
to field of operations space adjacent to field of operation 
VI. Sequence and methods of removals VII. Transportation and yard facilities 
and Ca preparation VIII. Sequence and methods of unloading 
thereto and storing parts 
VII. Sequence and methods of Ix fag bens and methods of installation 
loading cars and preliminary preparation thereto 
VIII. Transport. from Cahokia to Venice X. Status of electrical equipment 
IX. Experimental removal of XI. Testing and preliminary operation 
25 condenser tubes VII. Phasing out and stepping up load to 
x. New or replaced material capacity 


. 10. GENERAL HEADING OF DIRECTIONS FOR EACH 


STEP OF THE REMOVAL AND INSTALLATION 
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STATION 


OF CAHOKIA 
SHOWING LOCATION OF CARS, CRANES AND BINS 


FIG. 11. PLAN OF A PORTION 


mech. supt. at Ashley Street; Fred Glazier, construction 
superintendent; C. H. Rulfs, chief draftsman; L. L. 
Kraft, combustion engineer; W. J. Oonk, engineer; L. 
B. Rice, General Electric representative. 

This discussion led to the preparation of a detailed 
chart on which the removal of the 35,000-kw. unit from 
Cahokia and its installation at Venice were planned for 
each hour of the month in which the change was to 
take place. A section of this chart dated December 6, 
1928, is shown in Fig. 9. The work was divided roughly 
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FIG. 12. VENICE STATION WITH TIMBERS IN PLACE FOR 


ROLLING THE HEAVY PIECES INTO PLACE 


into three classifications, turbo-generator jobs, con- 
denser and auxiliary jobs and piping jobs. Preliminary 
work was to include such items as the purchasing of 
special tools, trucks and handling materials, construc- 
tion of storage bins and boxes, extra dowelling of parts 
to facilitate quick erection and marking all piping 
with a V, C or S to indicate respectively whether the 
piece was for Venice, Cahokia or scrap. 

At Cahokia, the handling problem was not serious 
beeause the 110-t. turbine room crane was available and 
the building is so arranged that ears can be run into 
the turbine room. In order to facilitate matters, how- 
ever, an A frame mounted on rollers and with a 2-t. 
block was erected at position A, Fig. 11, over the 
turbine; a caterpillar crane with a 50-ft. boom was lo- 
cated at position B while the locomotive crane was 
available at position C for use as a crane or to move 
the cars. 


FLoors REINFORCED WITH TIMBER 


At Venice the task was more difficult because the 
three heaviest pieces, the generator stator, 123,000 Ib., 
the generator rotor, 80,000 lb. and the turbine spindle 
were not only beyond the capacity of the 35-t. turbine 
room crane but were also beyond the safe weight which 
the floor would support, making it necessary to re- 
inforee the-floor with shoring extending down to the 
foundation mat. Seven carloads of timbers were used 
for this purpose, their location being indicated in the 
plan of Venice Station, Fig. 12. 

The railroad comes up to the end of the turbine 
room on a trestle about 20 ft. high as shown in this 
drawing. From the car to the turbine, heavy timbers 
were arranged as shown in the section at the left of 
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Fig. 12 and the heavy pieces pulled into position on 
rollers by means of a small hoist at the far end of the 
room. 

It was originally planned to shut the turbine down 
after the morning peak Friday, March 1, take Friday 
and Saturday to familiarize the small army of new 
workmen with the job, have a meeting of the engineer- 
ing staff and foremen Sunday to discuss progress and 
possible new methods, start the removal work proper 
Monday morning and then earry it through without a 
stop. 

Actually, the entire program had been so carefully 
planned that it was possible to start actual work as soon 
as the unit was shut down so that the first train of 
five ears left Cahokia at 1:35 p. m., Monday. Alto- 
gether 27 cars were required. 

After arranging the complete schedule, the next step 
was the preparation of detailed procedure and methods 
for carrying out each step in the changes at both 
Cahokia and Venice. The general headings are given 
in Fig. 10. In order to avoid duplication of work, each 
man was assigned definite jobs for both the preliminary 
work and during the actual change-over period. 
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Early in January, the organization chart, Fig. 13, 
was made to show the actual duties of each man and 
his relation to the entire job and organization. Before 
the end of January, each job had been scheduled and 
subdivided. For instance, the piping changes at 
Cahokia were divided into 15 jobs, the first three being: 
cut out and blank off all lines required to isolate No. 1 
unit from the station systems; remove turbine oil, drain 
and gage piping; disconnect main steam line elbow at 
the throttle valve and blow off Sargol joint at other 
flange of elbow. This is sufficient to show the careful 
detail with which each step was planned and which 
made possible the successful completion of such an 
undertaking with but three minor accidents, one to the 
last row of turbine blades and two to the workmen. 


The significance of this is, perhaps, appreciated more 
fully after realizing that, at the peak, 305 men were 
employed at Cahokia and 359 at Venice. The majority 
of these were workmen picked up temporarily for this 
job to work under the direction of the foremen, the 
General Electric supervisor, the Worthington condenser 
erector and a few regular steamfitters. 


Controlling Steam in the Textile Industry 


EXxacTING DEMANDS OF THE INDUSTRY CALL FOR CLOSE CoNn- 


TROL OF TEMPERATURES AND PRESSURES. 


HERE IS a bare possibility that competition was 

unknown in the era of homespun away back in the 
days of our great granddaddies but I am inclined to 
doubt it. The sheep that were better fed and housed 
produced more and better wool and the housewife who 
was careful in preparing this wool made better cloth. 

As time went on and the country became more 
heavily populated, small mills sprang up here and there 
as a general thing snuggled by the side of the village 
pond dam. There were few, if any, steam mills and 
the power derived from the water was practically gratis. 
In these first mills the operation was not all mechanical 
and much handwork was necessary, but the same thing 
held true; the better cared for sheep still produced the 
better wool and the manufacturer who was careful in 
the various operations produced the better cloth. 

In those days, there were standard weights, colors 
and textures and the excess manufactured goods were 
carefully stored against the rush season, so that the 
mills were sure of a good year’srun. Dyeing and finish- 
ing were done after a fashion but there were few 
colors and no complicated formulas were necessary to 
get butternut brown. And so the industry flourished, 
the better goods finding a ready market and the manu- 
facturer satisfied with a small margin. 


INTRODUCTION OF STEAM ENGINES 


But as the population continued to increase larger 
mills were built and the small mill pond could not fur- 
nish sufficient power to keep in step with progress, so 
steam engines were introduced. The steam from the 
engine was often thrown away even in winter and stoves 
were used to heat the buildings. 

More shades were now in evidence and much steam 
was consumed in the dye house, but as exhaust from 


By C. J. WiI.pErR 


the engines contained more or less oil the boss dyer 
would not allow its use. Even the water’ from the con- 
denser, if the plant afforded one, was more or less con- 
taminated with grease and was looked upon with sus- 
picion. The closed heater eliminated oil from the boiler 
feed and brought back a good margin on the investment. 

During the era just mentioned, competition began 
to take root in earnest. Some manufacturers mentioned 
the fact that.all their wool came from the foot hills 
where the mountain streams irrigated the soil and the 
grass was free from alkali and that the water in which 
the wool was scoured was absolutely pure. There were 
not half the foot hills or a tenth part the sheep to 
supply the demand. Then came the showdown! 

Instead of the textile manufacturer telling the peo- 
ple what they should wear, the people told the manufac- 
turer what he must make to hold the trade. All colors 
of the rainbow; all weights, textures, designs and finish ; 
and every mill superintendent and agent trying his 
hardest to make the best piece of goods for the least 
money. Verily here was still another new era. 


SUPERHEATED STEAM BroucHtT CoMPLICATIONS 

Up to this time, I am free to confess, the plant en- 
gineer was perhaps a necessary evil. He was all right 
to keep the wheels turning but his knowledge of the 
various processes was more or less hazy. If he were 
asked, ‘‘What is the temperature of steam at 81 lb. 
gage,’’ he would reply, (\/81 < 14) plus 198 — 324; 
and he was within a degree or two, but after superheat 
came in vogue and he was asked the same question and 
replied, ‘‘It will be a guess,’’ they said, ‘‘He is slip- 
ping.’’ But today the processes in a modern textile 
plant do not allow much ‘‘slipping.’’ 

Competition demands that cloth be uniform in 
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weight and strength and the various shades must match 
a standard. Wool from all points of the compass must 
be blended to give just the right results at the lowest 
possible cost. Perhaps a million pounds are consumed 
in one week in a large mill; this wool must be carefully 
tested as to loss in scouring or shrinkage. 

Wool that is more or less greasy means a more or 
less shrinkage loss, which determines what the cost of 
yarn must necessarily be; and much steam and water 
may be used in the scouring process or smaller quanti- 
ties. Right here it is possible to use water which is too 
hot and which will injure the wool; so the process is 
protected by thermostatically operated valves which 
hold the liquid in the various bowls at 120 deg. F. 
approximately. 

It is the aim of the plant engineer to use, wherever 
possible, steam at a low pressure and to handle the 
returns from drying coils or steam chests with vacuum 
traps. 





BIG. “¥- 


PNEUMATIC CONTROL BOARD IN DYE HOUSE 
WHICH CONTROLS TIME AND TEMPERATURE 


One particular case stands out quite prominent in 
my mind where worsted combs were changed from 65 lb. 
pressure to 4, and the results were far better. 

We have heard of heat treated steel for several years 
back. Probably the automobile forced this process to 
its present high standard. The constant shifting of 
gears and the vibration of more or less rough roads 


raised havoe with the workings of the iron horse, there-. 


fore the heat treatment. Textiles also receive heat 
treatment. 

Whereas heat treatment strengthens and toughens 
steel, some experts are quite skeptical as to its value that 
way in textiles, but we know that this process makes 
the better finished goods. 

In the days of our great grandmother, cloth lasted 
much better and wore longer, but the present day girl 
or woman does not want her skirt to wear longer, so 
why argue this point? 

The belief was quite prevalent that it was steam 
pressure that produced the proper finish and gages were 
the instruments used in former times but today the up- 
to-date finisher knows that it is temperatures. A lower 
pressure, superheated steam will produce as good or 
better cloth than a high pressure, saturated steam; and 
the time element enters into the process quite forcibly. 

Today, the process must not be left to a man’s 
judgment or will but must be determined very accu- 
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rately by several tests and then adjustments made that 
will hold the time and record it properly. 

The modern manufacture of woolen or worsted cloth 
is not a hit or miss operation, but a scientific preposi- 
tion. And not only must the goods be produced with 
the proper finish and strength, but they must be pro- 
duced at the lowest possible steam cost. 

Run over for a short minute in your mind a fuel 
cost of half a million dollars per year and guess how 
much cloth has to be put on the market to bring forth 
a profit. And there are textile plants whose fuel costs 
will reach the above figures. So it is necessary to equip 
every possible outlet of steam with a sentinel of some 
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FIG. 2. DIAGRAM OF AUTOMATIC HOT WATER GENERATOR 
As the head in the tank increases, the circulating 
valve opens and condenser valve closes; canal 
water flows only when condensers stop. 











sort and every last inch of pipe must be properly 
insulated. 

In the modern mill, the dye house will consume 
approximately 40 per cent of the total fuel, therefore 
it makes a vast difference whether the kettles are boiling 
violently or mildly and the 40 per cent can be increased 
to 50 per cent if slack methods be employed. 


DELICATE TEMPERATURE CONTROL ESSENTIAL 


Pneumatic control has advanced in rapid strides and 
it is now possible to determine the time limit on bring- 
ing to a boil, holding at boiling and closing. For in- 
stance, a certain dye may require 45 min. of preparation 
before the goods can be entered, then the same length 
of time of gentle boiling. The pneumatic control can be 
set to perform as noted and the boiling point held at 
210-11-12-13 or wherever desired. 

That water boils at 212 deg. F. is perfectly legiti- 
mate belief among engineers, but it is more or less 
necessary that the water be at sea level. After certain 
chemicals are added, water may boil at 212 deg. more 
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or less and the altitude has quite a bit to do with the 
question. The automatic regulator does not guess what 
the temperature should be. The skilled operative deter- 
mines what the time and temperature shall be and the 
machine when properly adjusted carries out the order. 

To have work uniform and as free from defects as 
possible is the desired goal and, so far as steam is con- 











FIG. 3. EXTRACTION VALVE ON TURBINE LOCATED AT 
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cerned, hand operation is avoided whenever possible. 
‘hat every operation, where steam is used, shall be 
known and duly recorded, indicating and recording in- 
struments are now freely in use. 

Absolutely no alibi can be concocted by the operator 
who spoils work through negligence or shiftlessness as 
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FIG. 4. DIAGRAM FOR METHOD OF EXTRACTION REGU- 


LATION WHEN CONTROLLED BY TANK ALTITUDE 

Pilot valve control, A, has two sources of pres- 
sure, one from the low-pressure steam line and the 
other from static head line which is served by a 
%-in. feed line. As water rises in the tank and 
builds up higher static head, regulator, B, opens 
needle valve and reduces the static head on the 
pilot valve control. If back pressure is high, the 
control will not respond but if possible to extract, 
the response will be immediate—less steam will 
flow to the condenser and thermostatic control will 
cut the water injection. 


the little dial with the red ink or blue or green ink tells 
the whole story. 

Thus, steam in the scouring process is supplied in 
just sufficient quantities to maintain the right tempera- 
ture, whether in the bath or drying and the water in 
storage is automatically maintained at a certain height 
and thermostatically regulated as to temperature. 
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Humidity is taken care of by wet and dry bulb con- 
trols in the spinning department. 

Temperature controls, indicating and recording ther- 
mometers are used in the finishing process. It is not 
23 lb. pressure of steam that is necessary but 260 deg. F. 
in some processes, and should superheat be in evidence 
this 260 deg. may be obtained with only 8 or 10 lb. 
steam pressure. Even in preparing the warp by the 
dressing process, controls are used in the up to the 
minute plant. 

Manufacture of starch sizing is an extremely im- 
portant matter and it may be made in a slipshod way 
or in a scientific method. Steam, time and temperature 
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POWER HOUSE OF A 


INSTRUMENT BOARD IN 
LARGE TEXTILE PLANT SHOWING ALTITUDE METER AND 
GRAPH, FLOW METERS, LONG DISTANCE THERMOMETER 
AND ELECTRIC LONG DISTANCE COUNTER 


FIG. 5. 


control is as vital in this process as any operation in the 
cloth department. 

The pneumatic system of temperature control is 
fairly well known, but it is possible to get the same 
control through the vacuum system and, to the mill 
situated where water is not at a premium, a vacuum 
tube or syphon may be operated from the head water 
to the tail water levels and vacuum at points to 28 or 
29 in. obtained gratis. 


UNNECESSARILY HiGH TEMPERATURE Is CosTLY 


In one large textile plant where immense quantities 
of warm water were demanded, it was discovered that 
a rise of 1 deg. F. cost 50 cents per hour. 

_ For instance, one operator would say, ‘‘We’ve got 
to have one hundred and ten or nothing doing.’’ The 
other operator would accept 105 deg. and be well satis- 
fied. These operators on opposite shifts producing equal 
amounts of cloth would have a difference of $150 a day 
in their steam costs. 
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In. some eases, the thermostat pays probably 500 or 
600 per cent on the investment. But no automatic 
equipment is worth the time and trouble of installation 
unless it 1s going to be followed up. And no one man 
should look after it. One man should follow up the 
automatic regulators and a second man should follow 
up the first man,—then everything will function prop- 
erly. ; 

After all reducing valves, hydraulic, electric and 
pneumatic controls are functioning 100 per cent, then 
comes the question as to what is the actual cost of steam 
and warm water in each department.. And here is 
where we invest thousands of dollars and get back from 
20 to 100 per cent on the investment. 


DEPARTMENT Costs CALCULATED FROM METER READINGS 

In order to determine department costs, the modern 
textile plant uses a very complete set of flow meters. 
These flow meters not only measure the amount of water 
or steam being used in the different processes, but they 
also make a graph which shows the operator at all times 


POWER PLANT 
ENGINEERING 739 


where the steam is going and whether the demand is 
inereasing. 


By these graphs, it is possible to determine just 
when the peak is to be expected and heating systems 
may be choked or shut off altogether at such times, 
thus saving an extra boiler or two. Automatic regula- 
tion is not complete without measuring equipment. 


As a general summary, I would suggest that ther- 
mostatie control is the ideal method of heat regulation, 
guarded by flow meters, but that the man in charge 
must also keep his eye on the mechanic who plays 
sentinel to the above-mentioned devices; also, that low- 
pressure steam be used at all points possible, assisted 
by the vacuum system and the best vacuum trap obtain- 
able, regardless of its cost. Do not forget the pipe 
insulation. 

The B.t.u. is an elusive little devil and will escape 
through a very small orifice and then vanish most 
mysteriously never to be regained, therefore let us 
double or triple the guard. 


Calculating Gains Due to Feedwater Heating 


Tus ARTICLE SHOWS THE METHOD OF CALCULATION, AND THE EFFECT ON THE STATION Economy, OF 


Various HeEat-BALANCE ARRANGEMENTS 


EEDWATER heating reduces the mechanical 

strain on the boilers caused by the introduction of 
cold feed and results in a considerable gain in station 
efficiency. A few years ago, it was the common prac- 
tice either to return the feedwater to the boilers at the 
condensate temperature, or to heat it in an open heater 
in which its temperature was raised by exhaust steam 
discharged from steam-driven auxiliaries. Since then, 
it has been found more economical to heat feedwater 
with steam which has first been utilized in a highly effi- 
cient main turbine, the saturation temperature of the 
extracted steam being only a few degrees higher than 
the temperature to which it is desired to heat the feed- 
water. 

In addition to stage feed heating, economizers, air 
ejector condensers, lubricating oil coolers and generator 
air coolers are sometimes employed. This article will 
deal only with the advantages obtained by heating feed- 
water with steam bled from the turbine. 

In order to obtain maximum overall station economy, 
all elements of feedwater heating must be arranged so 
the heaters and auxiliaries give the most efficient results 
consistent with the cost of installation and maintenance 
of the various parts. 

The number of stages of heating used will depend 
upon the operating conditions of each installation. To- 
day, the practice in the majority of central stations is 
to heat the feedwater by means of steam extracted from 
the turbine in one, two, three or four stages. Generally, 
for units up to 10,000 kw., more than two stages of 
extraction cannot be justified, whereas, for units of 
15,000 kw. capacity, three-stage feed heating may prove 
feasible, and for units above 15,000 kw., four or more 
stages can sometimes be employed to advantage. These 





_*Turbine Engineering Dept., So. Phila. Works, Westinghouse 
Electric & Mfg. Co. From an article in the Electric Journal. 


AND OPERATING CONDITIONS. 


By R. L. Reynotps* 


limits are arbitrary and will be influenced by the eon- 
ditions peculiar to each installation. 


To obtain the maximum possible gain from heating 
the feedwater to a given jinal temperature, it is neces- 
sary that the rise in temperature be approximately the 
same in each heater.t| With constant vacuum in the 
turbine exhaust, this condition of equal temperature 
rises can be met at one particular load point only. 


Assume, for example, that a turbine is operating 
feed heating and that the pressure at the last heater is 
200 Jb. absolute at full load. The saturation tempera- 
ture of steam at 200 lb. absolute is 382 deg. F. By 
allowing a 2 deg. F. drop in saturation temperature 
between turbine and heater, and a 6 deg. F. terminal 
difference in the heater (i.e. the difference between the 
saturation temperature in the heater and the tempera- 
ture of the feed leaving the heater), a final feed tem- 
perature of 374 deg. F. is obtained at full load. With 
29-in. vacuum in the exhaust, the temperature of the 
feed leaving the condenser is approximately 79 deg. F., 
so that, assuming four-stage feed heating, the total rise 
over all four heaters is 295 deg. F., or approximately 
74 deg. F. in each heater. If the 2 deg. F. temperature 
drop is maintained between turbine and heaters, and the 
6 deg. terminal difference for all heaters, the pressures 
at the turbine belts and the feed temperature leaving 
each heater would be as follows: 

PIGRUGP WUMINEE os 6 oo ccc ccccsccns 1 2 3 4 

Feed temperature degrees F...... 153 227 301 374 

Absolute pressure, at the turbine.. 4.8 22.8 77.0 200 

Assuming that the turbine is operating at such a 
load that the steam flow at throttle is half of that exist- 
ing at full load and applying the approximate rule that 
the pressures throughout the turbine vary as the steam 





1See P. P. E., Aug. 1, 1927, page 817. 
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flow, the following approximation of the conditions at 
heaters is obtained: 


Heater number 1 2 3 4 
Feed temperature degrees F 12 191 257 320 


Absolute pressure, at the turbine... 2.4 11.4 38.5 100 


At one-quarter flow we have the following con- 
ditions: 
Heater number a 3 f 
Feed temperature degrees F 273 
Absolute pressure, at the turbine.. 1. 19.25 50 


The temperature rise in each of the various heaters 
for the above three conditions would then be: 


Heater number 2 3 4 
Full flow rise degrees F 74 
One-half flow rise degrees F 66 66 63 
One-quarter flow rise degrees F... 21 60 58 55 


These figures show that although over ordinary load 


ranges, the temperature rises in the upper three heaters 
remain nearly equal, the rise in the first heater, with 
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DIAGRAMMATIC HEAT BALANCE SCHEME FOR 
SINGLE-STAGE HEATING 


FIG. 1. 


constant vacuum in the exhaust, becomes relatively less 
as the load decreases. This decrease in temperature rise 
in the first heater with a decrease in load causes a re- 
duction in the gain in heat consumption, at loads below 
where the heaters have approximately equal tempera- 
ture rises, and increasing in magnitude as the load is 
reduced below this point. 


SINGLE-STAGE Freep HEATING 


A diagrammatic arrangement of single-stage feed 
heating is shown in Fig. 1. In this arrangement, the 
feedwater is pumped from the main condenser through 
a closed heater in which it is heated by steam bled from 
the turbine. The steam condensed in the heater is either 
trapped back to the condenser or pumped into the main 
feed line on the boiler side of the heater. The latter 
practice is more efficient, but requires an additional 
pump which, however, is usually justified by the in- 
creased economy.* 

As an example of single-stage heating, assume a 
20,000-kw. turbine operating with steam conditions of 
300 lb. gage and 200 deg. superheat at the throttle and 
exhausting at 29-in. vacuum. We will also assume that 
the internal Rankine cycle efficiency of the machine is 
80 per cent, and that the pressure at the bleeder point 
is 35 lb. per sq. in. absolute. The steam conditions at 
the throttle become: 

Pressure—315 lb. absolute 
Heat content—1321.0 B.t.u. per lb. 
Entropy—1.629 

Assuming a 15 lb. pressure drop over the throttle 
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and governor valves, the conditions of the steam at the 
inlet to the nozzles will be: 


Steam pressure—300 lbs. absolute 
Heat content-——1321.0 B.t.u. per Ib. 
Entropy—1.633 


Expanding adiabatically to 35 lb. absolute gives: 


Steam pressure = 35.0 

Heat content = 1128.5 B.t.u. per lb. 

Entropy = 1.633. 

Available B.t.u. = 1321.0 —- 1128.5 = 192.5 B.t.u. per lb. 
B.t.u. into work = 192.5 X 0.80 = 154.0 B.t.u. per Ib. 


As the available heat not turned into work remains 
in the steam, the actual heat content of the steam at the 
bleeder point becomes: 


1321.0 — 154 = 1167.0 B.t.u. 


Saturation temperature of steam in the turbine at 
the bleeder point is 259.3 deg. F. Assuming a pressure 
drop in the steam line between the turbine and heater 
equivalent to a temperature drop of 2 deg. F., the 
saturation temperature corresponding to the pressure 
in the heater will be 257.3 deg. F. Assuming a ter- 
minal difference of 6 deg. F., the temperature of feed- 
water leaving the heater becomes 251.3 deg. F., with a 
heat content of 219.8 B.t.u. per lb. The temperature of 
the condensate at 29-in. vacuum is 79 deg. F., with a 
heat content of 47 B.t.u. per Ib. The temperature of 


Initial 


Improvement in Heat 


Final Feed Temperature-Percent of Saturated Temperature at Throttle 


FIG. 2. IMPROVEMENT IN HEAT CONSUMPTION FROM 
SINGLE-STAGE HEATING. 200 DEGREES F. SUPERHEAT 
AT THROTTLE, 29 INCH VACUUM 


the condensed steam in the heater is 257.3 deg. F., 
with a heat content of 225.9 B.t.u. per lb. As stated 
above, the heat content of the extracted steam, which 
will be denoted by the symbol B, will be 1167.0 B.t.u. 
per lb. 

Steam flow to the throttle must be estimated. This 
ean usually be done within fairly close limits by com- 
parison with other performance data on turbines of 
similar characteristics. For this example, we will as- 
sume that the turbine carries 16,000 kw. at the point of 
best economy, and that the steam flow to the throttle at 
The steam flow to the 
condenser, which is the amount entering the feedwater 
heater, is equal to the throttle flow minus the steam 
extracted, or 180,000 — B. The amount and heat con- 
tents of the steam and feedwater entering and leaving 
the heater are shown in Fig. 1. 
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As the amount of heat entering the heater equals the 
amount leaving, the following equation can be obtained : 
1167.0 B + (180,000 — B) 47 = 225.8 B + (180,000 — B) 219.8 

= 27,900 lb. per hr. 


Heat Savina Can Be CALCULATED 


In order to obtain the load output of the unit, cal- 
culations such as those in the table are performed. The 
values of heat content and other data given in these 
tables can be obtained from any modern steam tables 
or charts. The outlet heat content at 35 lb. pressure in 
the first column can be obtained only from a suitable 
chart, as it represents a condition of super-saturated 
steam which is not ordinarily incorporated in the tables. 
The value 2545 used in the denominator of the fraction 
near the end of the table is, of course, the B.t.u. equiv- 
alent of a mechanical horsepower. 

Assuming a mechanical loss (loss in bearings, glands, 
radiation, ete.) of 230 hp. 


Brake horsepower = 22,830 — 230 = 22,600 
Assuming a generator efficiency of 95 per cent 
Kw. output = 22,600 X 0.950 X 0.746 = 16,010 


Temperature of the feedwater to the boilers will be 
increased slightly because of pumping the heater con- 
densate, which is 6 deg. hotter than the outgoing feed- 
water, into the main feed line on the boiler side of the 
heater. The heat content of the mixture can be deter- 
mined as follows: 

180,000 H = (152,100 X 219.8) + (27,900 x 225.9) 
H = 220. 4; corresponding to a temperature of 32" 2 deg. F. 
The heat consumption of the unit can be obtained 


as follows: 
Flow, Lb. Heat Content B.t.u. per 
pr Hour B.t.u. per Lb. Hour 
Steam from boilers. ¥r30, 000 1321.0 237,400,000 
Feedwater to boilers. 180, 7000 220.7 39,720,000 


Heat absorbed by unit 197,680,000 
197,680,000 
16,010 

If this same turbine were operating straight con- 
densing with a steam flow of 180,000 lb. per hr., the 
performance would be as follows: 


B.t.u. per kilowatt-hour = = 12,340 


Total work done = 154.0 + 200.4 = 354.4 B.t.u. per Ib. 
180,000 X 354.4 


2545 
a loss, hp. 
Brak xe, 
Kw. = 31.830 xX 0.950 X 0.746 = 
180,000 
Lb. per kilowatt-hour = = 10.24 
' 17,590 





Internal hp. = = 25,060 


230 
24,830 


When operating straight condensing, the feedwater 
will return to the boilers at condensate temperature, 
which means that the heat consumption of the unit will 


be as follows: 
Flow, Lb. Heat a B.t.u. per 
per Hour B.t.u. Lb. Hour 
Steam from boilers. ..180,000 iia. 0 237,400,000 
Feedwater to boilers.180,000 8,460,000 
228,940,000 


Heat absorbed by unit 
228,940,000 


B.t.u. per kilowatt-hour = ——_—__—— 
17,590 

The gain in heat consumption due to using single- 

stage feed heating is: 
13,020 — 12,340 
13,030 

In some installations, it is desirable. to bleed steam 

from stages of the turbine for other uses, such as evap- 


= 13,030 


= 0.0530 or 5.30 per cent 
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orators, or process steam. Because of extracting this 
steam, it is necessary to add steam at the turbine throttle 
in order to obtain the same kilowatt output. In the case 
above, the remaining energy in the steam extracted is 
lost as far as the turbine is concerned. In this ease it 
is 200.4 B.t.u. Additional steam added at the throttle 
will do 354.4 B.t.u. of work per lb., which means that 
for every pound of steam extracted at 35 lb. absolute, 
it is necessary to add 200.4 + 354.4 or 0.566 lb. at the 
throttle in order to obtain the same kilowatt output. 
This ratio, termed the steam ratio, will vary with the 
bleeder pressure and will also vary with the load, be- 
cause of the variation in work done over the several 
groups of the turbine. 

In the example given, the gain obtained with single- 
stage feed heating for operating steam conditions of 300 
Ib. gage throttle pressure, 200 deg. F. throttle super- 
heat and 29-in. vacuum, is shown to be 5.30 per cent. 


THERMODYNAMIC CALCULATIONS FOR SINGLE-STAGE 
BLEEDING 





Inlet pressure lb. per sq. in. absolute 
Outlet pressure Ib. per sq. in. absolute 
Entropy 

Inlet heat content B.t.u. per Ib. 
Outlet heat content B.t.u. per lb. 
Adiabatic heat drop B.t.u. per Ib. 
Internal efficiency 

Work done, B.t.u. per |b. (—H) 
Steam to throttle lb. per hr. 

Steam bled Ib. per h 


8 835 oe 
SoSBSH ok 


8 





x 
Output (internal horse-power) ——— 


Total output in terms of internal horse-power 














By using the same method for other feedwater tempera- 
tures and other steam pressures, curves similar to those 
shown on Fig. 2 will be obtained. As stated before, 
these curves show that the gain increases up to a certain 
final feed temperature, after which it decreases. When 
the final feed temperature becomes eight degrees less 
than the saturation temperature of steam correspond- 
ing to the pressure at the turbine throttle, the gain 
reaches zero. This is obvious, because in order to obtain 
such a final feed temperature, it would be necessary to 
extract steam directly from the main steam header. No 
steam would then be extracted from the turbine, which 
would operate as a straight condensing turbine. 


HYDROELECTRIC installations are now in course of 
construction near the Grimsel Pass which unites the 
Rhone Valley with the Valley of the Aare, a tributary 


of the Rhine. When completed, these will be the most. 
powerful on the continent of Europe, it is stated, and 
will develop a total of 360,000 hp. The different in- 
stallations, reservoirs, conduits, power stations, ete., will 
extend for about 12% mi. and will utilize a fall of 3936 
ft. at different levels. Building of the Grimsel power 
station naturally necessitates extensive preparations and 
installations, such as the dam, 371 ft. high. This will 
form an artificial lake about 3.1 mi. long. It will be 
completed in 12 mo. actual labor; but, as meteorological 
conditions at these high altitudes permit work being 
carried on during only three months of the year, the 
building has to be spread out over a period of 4 yr. 


WHEN INDUSTRIAL plants have a substantial heating 
or process steam load, generation of power as a by- 
product offers an opportunity for economy. 
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WOOD WASTE UTILIZATION 


in the Power Plants of 


FINLAND 


By K.:P. Mykkanen* 


OOD WASTE from the sawmills as well as the 
bark from the barking department of the sulphite 
pulp mill is used by the Enso-Gutzeit Osakeyhtio for 
boiler fuel. About half of the material consumed con- 
sists of sawdust, the remaining half of chips and other 
waste wood. The moisture of this material runs from 
47 to 65 per cent, the average for the year being about 
53 per cent. This waste arrives at our mills by rail, 
part from rather long distances. In this case, the car- 
goes are rather tightly stowed when arriving at the 
mill and when this waste is later measured in the 
railroad wagons (in the foreground of Fig. 2), the 
unit weight is much higher than when measured in a 
loose state in the boiler room when making trials as to 
quantity of steam made from one cubic meter of wood 
waste. This is the reason why the actual operating 
results have been better than the tests made. 
At present, our boiler house consists of five high- 
capacity boilers, Fig. 3, of which four have a heating 
surface of 491 sq. m. (5285 sq. ft.) each and the fifth 


*Power and Electrical Engineer, Enso Mills, Enso-Gutzeit 
Osakeyhtié, Enso, Suomi-Finland. 


500 sq. m. (5382 sq. ft.). The first mentioned four 
boilers were made by Babcock & Wilcox of Glasgow, 
Scotland and the last mentioned by Fredr. Krupp of 
Kiel, Germany. All five boilers are provided with 
superheaters and economizers. In addition, an air pre- 
heater of 500 sq. m. (5382 sq. ft.) heating surface is 
installed in the common breeching. With this, we heat 
all the air to 70 deg. C. (158 deg. F.) with the result 
that the temperature of the flue gas to the chimney is 
brought down to 140 deg. C. (284 deg. F.). This ar- 
rangement has been working only for one year. 











FIG. 1. PULP BOARD AND PAPER MILLS OF ENSO- 
GUTZEIT OSAKEYHTIO, ENSO, SUOMI-FINLAND 








FIG. 2.5 POWER PLANT AND SULPHITE PULP MILL 
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FIG. 3. PLAN AND ELEVATION OF THE BOILER ROOM 

Until January, 1928, we had only induced draft 
with two rather short iron stacks which were flared at 
the top. The smoke and the unburned woodpieces which 
were blown out through the low stacks into the neigh- 
borhood found their way also into the mills, where 
they partially spoiled the pulp and other materials. 
On account of this, a new chimney made of bricks was 
built, its height being 116 m. (380 ft.) with 5.5 m. 
(18 ft.) inside diameter at the top. This chimney has 
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STEP GRATES WERE RECENTLY INSTALLED 
UNDER ONE BOILER 





FIG. 65. 

















31.7 sq. m. (341 sq. ft.) step-grate. 





Fig. 4. HORIZONTAL GRATES ARE USED UNDER FIVE 


OF THE BOILERS 


now been in use over one year and has given entire 
satisfaction. 

The Babeock & Wilcox boilers, shown in eross sec- 
tion in Fig. 4, are furnished with 16 sq. m. (162 sq. ft.) 
horizontal grates and the Krupp boiler, Fig. 5, with a 
Details of the 


FIG. 6. EXTERIOR OF THE KRUPP BOILER 








fTABLE I. DATA FROM TESTS ON BOILERS NOS. 1 AND 2 





[ Boiler: Babcock & Wilc 
Furnace: Dutch oven provided with horizontal grates 
Duration of test: 6 h 





Boiler No.2 
fetric ates tn units Metric units English units 








Heating surface of boilers 491m2 5285 sq.ft. 491 mn? 5285 sq.ft. 
Heasigg surface of superheater 176m2 1891 sq.ft. 176 m2 1891 sq.ft. 
Heating <a of economizer 381m; 4095 sq.ft. 254 me 2730 sq.ft. 
Grate are 6 m® 172 sq.ft. 16 m2 172 sq.ft. 
Fuel used Wet sawdust, |waste and refuse 


Effective calorific value 2430 cal/Ke. = Btu/1b. He oal/E. ae Btu/lb. 











Moisture 39. 
Unit wt. of fuel ee Ke/n5 is, rc _2b/eu. ft. ssi igo? Be. 8 ap/on- ft. 
Total volume burned 201.5 m> 7110 cu. 5300 ft. 
Total weight burned 44,056 Kg. 96,923 ay ba0187 Ke. 119,211" 1d. 
Burned per =r 5507 Ke. 12,115 lb. 6773 Ke. 14,901 1b. 
Burned per unit of grate ar 344 Ke/m? 70.3 1b/sq.ft. || 423 Ke. 86.5 1b/sq.ft. 
Burned per a of heating auctae 11.2 Ke/m@ 2.29 1b/sq.ft. | 13.6 Ke. 2.82 1b/sq.ft. 
Steam generation, total 124,764 Ke. 274,481 1b. 90,281 Ke. 198,618 1b. 
Steam generation per hour 15,596 34,310 1b. 113285 Kg 24,827 lb. 
Steam gen.per unit heating surfacd 31. 4 e/a? 6.50 1b/sq.ft. |] 23.0 Ke/me 4.70 1b/sq.ft 
Water temp.entering economizer 13 deg.Cc. 5S deg.F. 13.9 deg.C. .F 
Water temp.leaving economizer 86. 3 Be bat 187 deg.F. 105 deg. C 221 deg.F. 
Steam pressure gage 15.3 X,; 217 1b/sq.in. 13.6 Ke/om® 193 1b/sq.in. 
Temp. leaving superheater 329 Meee 625 deg.F. 332 deg. C. deg. F. 
Gases leaving boiler COg 13.5 % 13.5 & 13.5 % 13.5 % 
Gases leaving economizer COp & 02] 20.1 % 20.1% 20.1% 20.1% 
Gases leaving economizer CO 0.1 % 0.1 & on 8 0... % 
Exit gas temperature 163 deg.c. 325 deg.F. 168 deg.Cc. 334 deg. F. 
Excess air 45 % 45 45 & 
Boiler room temp. 20 deg. C. 68 deg.F. 25 deg. C. 77 deg. F. 
Draft in furnace 6.0 mn. 0.236 i 8.0 m. 0.315 ae 
Draft aver. superheater 20.0 mm. 0.786 18.0 m. 0.708 1 
Steam generation per unit of fuel | 344 Kge/m° 21.45 iByeu. ft.] 602 Ke/m> 37.55 Tied ft. 
Heat Balance Cal. BTU % Cal. BTU ; 4 
Useful heat absorbed 
By saturated steam 1656 2980 68.1 944 1701 64.7 
By superheater 207 372 8.5 128 230 8.7 
By economizer 207 372 8.5 152 274 10.4 
E 2070 3724 85.1 Teee 2205 | “63.8 
sses 
Chimney loss 241 433 9.9 195 351 13.4 
Combustible in gases 12 21 0.5 7 13 0.5 
Radiation, etc. 107 192 4.5 34 61 2.3 
2430 4370 100.0 2630 T00.0 





























construction of these two types of grates are shown in 
the drawings. , 

Advantages of the horizontal grates are: Lower 
grades and wet waste (also sawdust alone) can better 
and more easily be burnt in these furnaces, due to the 
fact that they can at the same time accommodate much 
more chips and waste than the step-grates. 

One of the disadvantages is that the fire has to 
burn out in order to enable the cleaning operation to 
take place so the steam generation of the boiler is con- 
sequently reduced to zero at that time. <A further dis- 
advantage is that under the same boiler there cannot 
be installed as large a horizontal grate as a step grate. 
Although the boilers are nearly of the same size, the 
horizontal grates are 16 sq. m. (172 sq. ft.) each, where- 
as the step grates cover an area of 31.7 sq. m. (341 sq. 
ft.). This is partly due, however, to the fact that the 
Krupp boiler is lower and broader. 














FIG. 7. WOOD WASTE STORAGE OF THE ENSO GUTZEIT 
OSAKEYHTIO AT THE NEARBY VILLAGE OF VUOKSEN- 
NISKA 
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Consequently, it is possible to force a boiler with 
step grates more than boilers with horizontal grates. 
With the former, we have received up to 60 kg. steam 
per square meter per hour (12.3 lb. per sq. ft. per hr. 
or about 475 per cent rating) while the latter has 
given only 45 kg. per square meter per hour (9.2 lb. 
per sq. ft. per hr. or about 350 per cent rating). 


Step GRATES CLEANED WHILE BoiLer Is STEAMING 


Step grates can easily be handled and looked after. 
Work in the boiler room is easy, as the waste and chips 


TABLE II. RECORDS OF 4 YR. OPERATION 








A) Boilers Ng. I IV Vv 
B) Surface m' 491 m2 5,285 ft? 500 m2 2,382 ft? 
C) Surface of Grates 16 m "122 rt? 31.7m' 341 ft® 
D) C in proportion to B 1:31 rete 
E) Style of boilers B&W Krupp 
F) Style of furnace Horizontal grates Step grates 
1. Boiler No. 9 WVBawW IIB& Wi] IIlLB&ew] V Krupp 
2. Date of test - 1929 . 3/12 3/13 
3 me 9:54-11:12 |13: 30-15: 34 /8:354-10:11 | 14:00-15:12 
4. Temperature of steam-deg. c. 301 342 386 
4a. F. 574 648 727 
5. Steam generation ee/m? per hr. 17.1 ei. 22.9 29.8 
Sa. 1b/sq.ft.per hrJ 3.49 4.32 4.68 6.09 
6. Fuel sawmill waste(refuse)& bark from sulphite mill 
7. Average moisture-per cent 45 45 45 45 
8. Steam pressure-kg/cm2 16.5 16.4 16.5 16.1 
8a. Steam pressure-1b/sq.in. 234 233 234 229 
9. Temp. of preheated air-deg.Cc. 68 79 79 79 
9a. Temp. of preheated air-deg.F. 154 174 174 174 
10. Draft at outlet of boilers-m. 6.5 16 12 
10a. " -in.H.0 0.256 0.71 0.472 0.355 
coin ‘i: outlet of economizer: 
11. Carbon dioxide-per cent 14.5 13.8 13.8 16.8 
12. Excess of air-per cent 35 40 45 20 
13. Temperature-deg.C. 181 170 209 181 
13a. Temperature-deg.F. 358 338 408 358 
Losses at outlet of boiler: 
14. As free heat-per cent 8 + 9.5 6.5 
15. | As unburned gases-per cent 0.5 
Temperature of feed water* 
16. In front of economizer-deg. c. 41 35 45 53 
l6a. eg.F. 106 95 113 127 
17. . = sad " botler-deg. c. 107 104 109 130 
17a. = 22 -deg.F. 225 219 228 266 
18. Fuel saved with economizer-% 9.7 10.0 9.1 10.7 


























flow by themselves in a continuous Stream and in an 
even, thick layer so that there is no need to mix the 
contents of the furnace with an iron pole, which is the 
case with the horizontal grates. .The cleaning of the 
step grate can also be done easily when the furnace and 
the boiler are working. The financial returns are better 
from boilers provided with step grates than from those 
with horizontal grates. 


TABLE III. OPERATING DATA FROM SHORT TESTS MADE 
BY THE POWER PLANT FUEL ASSN. 











Wood Waste Steam Evaporation 
Year | Thousand M?}Thousand Ft.?| Million Kg. |Million Lb. | Kei | Lb/rt® 
1925 | , 510 18,000 349 767 684 42.7 
1926 550 19,400 590 857 709 44.1 
1927 575 20,300 388 853 675 42.1 
1928 580 20,480 394 866 679 42.3 





























In Table I are given the results of tests with hori- 
zontal grates made by a Finnish Association of expert- 
engineers. We have not yet made official trials with 
our new Krupp boiler, provided with step-grates but 
the more advantageous results with step grates have 
been proved by us by short trials. Operating data from 
some of these short tests as made by the Power Plant & 
Fuel Assn. are given in Table II. 

Actual results from our boiler house during the last 
four years are given in Table III. The variations are 
due partly to the fact that the quality of waste has 
suffered during the past four years. We have made 
an average of 688 kg. of steam out of one piled cubic 
meter (about 43 lb. per cu. ft.) of waste wood, measured 
in the railway trucks. 

Enso is near the village of Vuoksenniska, where the 
company formerly operated a plant which has not been 
in use since the completion of the new mills at Enso. 
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Vuoksenniska is on a large lake connecting with numer- 
ous smaller lakes. 

Around these lakes are many sawmills which, in the 
regular course of their work, produce quantities of 
sawdust and chips. In the fall, these chips are collected 
and sent by boat to the storage at Vuoksenniska. 
Mechanical unloaders take the chips from the boats and 
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place them on a belt conveyor which carries them to 
the initial storage pile. From here, they are stocked 
out by a 2-cu. yd. Sauerman drag scraper. Generally 
the chips remain in storage all winter and are reclaimed 
in the spring by the same scraper, fed to railroad cars 
and transported to the Enso power plant to be used 
as fuel. 


Interpretation of Boiler Instrument Records 


Speciric Cases SHOWING THE Economic ADVANTAGE GAINED BY OBSERVING INSTRU- 
MENT INDICATIONS AND INTERPRETING THEM INTELLIGENTLY. By Water N. PoLAaKov* 


NSTALLATION of even the best and most complete 
boiler room instruments avails little unless the fire- 
men using them are trained properly to interpret their 
indications. Firemen must be induced to use brains as 
well as brawn in the boiler room. This fact has been 
demonstrated repeatedly by experiments that have been 


Being anxious to demonstrate his skill and proficiency, 
the fireman worked as carefully as he knew how, con- 
necting the automatic damper, however, with the ex- 
pectation of receiving some aid from it. This damper 
had been disconnected on the preceding day when opera- 





FIG. 1. AIR FLOW LINE IS MUCH MORE ERRATIC WHEN 
INDICATING INSTRUMENTS CANNOT BE OBSERVED 


A—Instrument face uncovered. 
B—Instrument face concealed. 


made by the writer for the benefit of executives as 
illustrated briefly in the following two actual cases. 


OBSERVATION OF INSTRUMENTS AIDS FIRING 

Case I was that of two 300-hp. Heine water-tube 
boilers which were hand-fired and set only 6 ft. over 
the grates. They had recently been equipped with 
Bailey steam flow-air flow meters and evaporative tests 
were run on two successive days, each test being of 
9 hr. duration and carrying identical loads. The same 
fireman was on duty on both days and the same pair 
of boilers was in service. On the second day of the 
trial, however, the faces of the meters were covered up 
so that the fireman was not guided by their indications. 
~—*Gonsulting Engineer, New York City. 


FIG. 2. EVEN WITH EXPERT FIREMEN, OPERATION WITH 
CONCEALED INDICATING INSTRUMENTS RESULTS IN 
ABOUT 10 PER CENT LOWER OPERATING EFFICIENCY 


tion was entirely manual; operation on the previous 
day being guided entirely by the instrument indica- 
tions. 

Significant difference between the two tests, as indi- 
cated in the reproduction of the record charts Fig. 1, 
is that with the instrument in plain view, the air flow 
was consistently adjusted to the steam flow as indicated 
at A, whereas on the chart of the following day, shown 
at B when the instrument face was concealed, the air 
flow line jerks up and down, due to the action of the 
automatic damper regulator and is consistently below 
the required level indicated by the steam flow line. 

Blind operation, even by an experienced fireman, is 
thus shown by the record of these two days’ runs to 
result in an economic loss of about 12 per cent. 
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Many similar observations have been made in cases 
in which instrument observations were not translated 
into intelligent practice and invariably the same margin 
of waste found in Case I was approximated. Under 
this head, one particularly instructive instance, which 
we will designate as Case II, was reported some time 
ago by the production manager of one of our client 
concerns. This case is of especial interest for present 
comparison because we have arranged the observations 
to be made at the same time on two batteries of boilers, 
one of which was equipped with instruments that were 
concealed while the other had its instruments in plain 
view. 

Correct Hasirt ForMATION IMPORTANT 


Because the firemen, in Case II, unlike those in 
Case I, were so thoroughly grounded in habits of pre- 
cision-firing, no difference in results was expected; 
nevertheless, even with the advantage of such training 
of the firemen, the boilers with covered instruments 
always showed from 8 to 10 per cent poorer results. 
Figure 2 represents the record charts of these two 
boilers. 


CONCLUSIONS 
From these and numerous similar eases, we feel war- 


ranted in drawing the following conclusions: 
1. No instruments are productive of good results 
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ABRIDGED RECORD OF BOILER OPERATION, CASE I 
With Without 
the aid of the aid of 
instrument instrument 
lar dae «| 2), TS AR Rs Sa Ree SP ae 4-27-29 4-28-29 
Duration in: Howler ROWLAs 6x: 6:0: ssi se viens 18 18 
Weight of coal a2 Tred, UD... 5. 26665 ee 10,240 12,640 
Moisture in coal, in per cent............. 2. 1.76 
Water actually evaporated, Ib............ 101,057 110,116 
Equivalent water evaporated, lb.. .. 105,099 114,520 
Steam pressure by gage, Ib........ 124.3 124.2 
Feedwater temperature, deg. F... 206 208 
Temp. of fue as, Gee, Oo. ..0. o0:0:0:s10: oe 418 428 
Percentage of horsepower developed..... 56.3 61.3 
Apparent evaporation per lb. coal as fired 9.96 8.71 
Eauiv. evap. per 1D. Coal GLY. .. ...6.c0 ccs we 10.52 9.22 
Ped. DEE ADs EON oes co 0 os wie cles eae 14,579 14,490 
Efficiency of boiler and grates............ 70. 62.04 
Cost of coal per 1000 lb. steam, cents..... 15 17 





unless men are provided with long and thorough train- 
ing in habits of work. 

2. No ‘‘guide’”’ or ‘‘test’’ instruments are of any 
value for other boilers than that to which they are 
connected. 

3. No economic operation is possible unless all 
boilers are provided with instruments. 

4. The best performance by expert fireman. without 
instrument installation is on the average 10 per cent 
worse than when he is guided by instrument indication. 

5. Mere knowledge that ‘‘record is being kept’’ has 
no bearing on the improvement of fireman’s perform- 
ance. The record must be immediate, continuous and 
visible in order to serve as a guide to prevent errors, 
not as a ground for later criticism. 





Diesel Engine Power Costs 


ABSTRACT OF SERIAL REPORT OF THE GEN- 
ERAL PowrER COMMITTEE OF THE NATIONAL 
Evectric Light AssociaTION, APRIL, 1929 








PERATION and investment costs of Diesel power 

plants are analyzed in a recent report presented by 
the N. E. L. A. subeommittee on Diesel Engine Power 
Costs. In this report data are presented not only for 
central station plants, but also for installations where 
the engines are connected mechanically to their loads. 


OPERATING DATA 


Operating results of 23 Diesel engine generating 
plants, having a total installed capacity of 25,000 br.hp. 
and a total annual output of 46,000,000 kw-hr., are 
tabulated. The data in this table, together with those 
appearing in an earlier report represent the operating 
results of 65 plants, all located in the United States, 
having an installed capacity of 82,000 br.hp. and an 
annual output of 190,000 kw-hr. 

Operating data of 44 plants, having an installed 
eapacity of 39,000 kw. and an annual output of 60,000 
kw-hr. as recorded in the report of the Diesel Engine 
Users’ Association of England in its report on Heavy 
Oil-Engine Working Costs (1926-27), are also pre- 
sented. Altogether, operating data on 124 generating 
plants having an annual output of 274,000,000 kw-hr. 
are analyzed. 

With this amount of data available, it is evident that 
values taken from the results of these 124 generating 
plants represent a fairly reasonable picture of what may 


be expected from the average Diesel engine generating 
plant. 
Fuet Om ConsuMPTION 


Fuel oil consumption for the 61 plants reporting this 
item varies from 0.618 lb. per kw-hr. to 0.937 lb. per 
kw-hr. The variation for the 15 mechanical-drive plants 
is from 0.668 lb. per kw-hr. to 1.66 lb. per kw-hr., a con- 
siderably higher variation than that of the generating 
plants. Consideration should be given to the actual load 
conditions before estimating the fuel consumption of a 
plant. 

LupricatiIng Or, CoNsSUMPTION 


Variation in lubricating oil consumption in the 58 
plants reporting this item ranges from 252 to 1730 kw- 
hr. per gal. From an inspection of these data, it is 
apparent that the estimates in the 1927 report for this 
item are better than average performance. 

Average costs for miscellaneous supplies, including 
cooling water vary greatly in different installations. 
The value of this item for any one installation depends 
upon a large number of factors, many of which depend 
upon the location of the plant. 


MAINTENANCE Cost 


In the 1927 report, it was pointed out that mainte- 
nance costs are more nearly proportional to output than 
to initial investment. For this reason, maintenance costs 
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have been reported again this year in mills per kw-hr. 
This item varies from 0.34 to 9.82 mills per kw-hr. 
Variation in this item for the mechanical-drive in- 
stallations is found to be from 0.41 to 5.67 mills per 
kw-hr. About 90 per cent of the total maintenance cost 
is assumed tobe chargeable to the Diesel engine itself. 


ATTENDANCE Lasor Cost 


Attendance labor required in an oil engine plant 
varies considerably, depending upon conditions. Ex- 
perience has shown, however, that competent labor must 
be employed if maintenance costs are to remain at a 
normal figure. 

An inspection of the labor costs for 22 Diesel engine 
plants, the majority of which are operated by utility 
companies, shows a variation from 0.93 to 16 mills per 
kw-hr. These plants range in size from 165 to 3450 
br.hp. For the purposes of determining total power 
costs, the estimates of attendance labor costs given in 
the 1927 report are conservative. 


PLANT INVESTMENT 


Investigation of Diesel engine installation invest- 
ment costs is divided into generating plants and 
mechanical-drive installations. In determining the in- 
vestment required for a Diesel engine plant, it is 
important to remember that this should include an ade- 
quate building with facilities for repairing the units and 
sufficient auxiliaries to provide a minimum possibility. of 
service interruption. Many estimated investment costs 
neglect to include these important items. 

If the data of this report which analyzes the invest- 
ment costs of eight plants, six of which have been con- 
structed within the past three years, are combined with 
those of the 1927 report, the following median values 
of unit investment are obtained: 


Dollars Dollars 
No. of plant per br.hp. per kw. 
capacity capacity 


Remarks 


13 145 208 Building included 
3 102 152 ~= Building not included 
6 121 194 Not known if building 


is included 


Considering these values, the corresponding values 
given in the 1927 report appear to be low. Investment 
costs of five mechanical-drive plants installed approx- 
imately five years ago are also given. 


INVESTMENT EsTIMATES SHOULD INCLUDE ALL ITEMS 


An investment estimate made in April, 1928, by one 
of the engine manufacturers for a 1050-kw. plant shows 
a eost of $131 per kilowatt and does not include the fol- 
lowing items: Building and erane, real estate, fuel 
tanks and piping, foundations, common labor for erect- 
ing, cooling tower, interest during construction, engi- 
neering and overhead, including accounting, insurance 
and stores expense. When these items are added to the 
above figure, it is evident that the total cost of the com- 
plete plant will be around $200 per kw. capacity. 

On page 350 of ‘‘Diesel and Oil Engineering Hand- 
book’’ by Julius Rosbloom, the investment cost of a 
500-br.hp. Diesel plant consisting of one unit is given as 
$65,000. This represents a unit investment cost of $130 
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per br.hp. or $195 per kw., if proper allowance is made 
for generator efficiency. This includes a building and 
installation cost, but evidently does not include the cost 
of a generator, switchboard nor wiring. 

Investment charges on a 600-hp. plant erected in 
1926 are listed in the following table, which appeared 
on page 932 of Power Plant Engineering for Sept. 1, 
1927. The plant contained two solid injection engines 
of 240 and 360-br.hp. direct-connected to alternating- 
current generators. 





Cost 
Cost per Kw. 
Capacity 
Engine 240-hp. and 200-kv-a. gen- 

WI oa no ndandeynes esos eu eee $97.00 
Engine 360-hp. and 300-kv-a. gen- 

Eee ane oe eee ee 21,795.13 90.70 
Building, foundations, cooling 

tower and fuel oil tank piers... 18,099.35 40.25 
Pine, We Mr. «oo ok ee es 5,772.10 14.41 
Electrical material ............. 6,252.34 15.62 
Miscellaneous material .......... 296.88 74 
Auxiliaries (pumps, compressors, 

"laser eget BR nt IP Nay BO 2,934.86 7.42 
Transportation (freight and _ ex- 

ET eaidirs «tie ean eee ee ae 642.74 1.60 
Stores and storekeeping.......... 520.40 1.30 
pO oat Se Rene 5,537.00 13.82 
Husprance: on Jaber... 262632: 376.96 94 
Interest during construction...... 1,230.26 3.08 
General engineering and account- 

NN 20s oe Ede ate 3,128.66 7.82 
Se aS ae wines elles 5,819.54 14.52 
eaectule: coo e720 os ree 2,000.00 5.00 

NE NR as iene eenes $89,916.22 $314.22 


In determining the investment cost of a particular 
plant, care should be taken that sufficient capacity is 
installed adequately to handle the load. The committee 
has had a number of Diesel plant layouts brought to its 
attention, in which not only was there no spare capacity 
provided, but the total installed capacity of the engines 
was less than the maximum demand of the load. Good 
engineering and economic considerations should dictate 
the installation of a plant slightly larger than actually 
required rather than one slightly smaller. 

Valuable discussion of investment costs which should 
be read by those who wish to obtain reliable engineering 
and construction cost data on Diesel engine plants was 
published on page 3 of the March, 1927 serial report of 
the Prime Movers’ Subcommittee on Oil and Gas En- 
gines. This also appears on page 894 of the N.E.L.A. 
Proceedings for 1927. 


MoIsTURE IN FUEL causes losses because of the heat 
required to evaporate it and superheat it to the tem- 
perature of the flue gases. Under normal conditions, 
with a flue gas temperature of 600 deg. F. this amounts 
to about 1300 B.t.u. per Ib. of water. 

With some coals, it is customary to add moisture or 
temper the coal before firing. The addition of moisture 
causes a loss which is more than made up by improved 
combustion conditions, due to an even fire without holes 
and less loss through the grate and over to the ashpit. 
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TRANSMISSION LINES 
by Means of Balanced Relays 


Part I. 


WorKING PRINCIPLES Usep IN RELAYS FOR PRo- 


TECTION OF SIMPLE AND COMPLEX TRANSMISSION SYSTEMS, 
By E. H. Stivenper, ENGINEER, Dixie ConstrucTION Co. 


SE OF PROTECTIVE relays in power transmis- systems which were brought on by the development of al- 


sion is an accepted necessity, regardless of how 
small the system or apparatus is, and the improvements 
in operating characteristics which have increased the 
reliability of these instruments has greatly widened 
their field of application. Relays of today have been 
developed through a number of years from prineiples 
derived originally from the characteristics of the fuse 
which is the simplest and still the most used of all 
protective devices employed with low voltage distribu- 
tion. 


When direct current was used for all power and 
lighting purposes, most protected equipment depended 
upon the action of fuses for its safety, and only in the 
larger capacity circuits were automatic switches used 
appreciably. But with the introduction of higher volt- 
ages and more complicated and extensive transmission 


+ 
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FIG. 1. SPLIT CONDUCTOR SYSTEM OF DIFFERENTIAL 
PROTECTION USED IN CABLE TRANSMISSION 


ternating current equipment, automatic circuit breakers 
depending for their action on remotely located sensitive 
relays have become indispensable. The extensive study 
of such apparatus has introduced a great many different 
types of relays and circuit breakers. 

Solenoids acting upon plungers and having instan- 
taneous characteristics were used in the earliest pro- 
tective relays. Later, relays with definite time limits 
were produced but still depending upon solenoid action. 
In the last 20 yr., however, the principle of the induc- 
tion watt-hour meter has been combined with a relay 
element and this construction has led to the modern 
inverse time limit induction overload relay, the working 
principles of which are used in the production of a great 
many types of relays that cover the needs of practically 
all transmission systems, regardless of their complexity. 


te- 


3 
= 
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FIG, 2. PILOT WIRE METHOD OF DIFFERENTIAL 
PROTECTION 
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Induction relays are used where high sensitivity and 
precise time elements are required while in cases where 
instantaneous characteristics are desired the solenoid 
operated plunger type relays are generally employed. 

Protective overload relays are usually designed with 
inverse time limit characteristics, that is a relay set to 
operate at 100 amp. in 10 sec. will operate at about 300 
amp. in 5 see. and at about 1000 amp. will operate prac- 
tically instantaneously. In induction type relays, this 
feature is accomplished by the use of an induction coil, 
or ‘‘torque compensator,’’ which is in the field circuit 
of the instrument and whose core becomes saturated 
at a pre-determined current value, allowing maximum 
field flux to act upon the rotating disk carrying the 
circuit breaker trip circuit contacts. 

Although straight overload relays have a wide field 
of use, sometimes systems become too extensive and 
complicated for their satisfactory use and necessity has 
led to the production of relays which are more readily 
adaptable to the requirements. This article deals with 
the characteristics and applications of balanced differ- 
ential relays designed for the protection of parallel 
feeders. 

Present day practice of using two or more parallel 
feeders from a power plant or substation has been 
accepted universally for a number of reasons, chiefly 
that their use provides a great aid in continuity of ser- 
vice in case of breakdown of a line and that they are 
readily applicable to protection by relays which can be 
made to operate instantaneously when desired. The 
types of relays taken up in these articles are those used 
in most modern power systems. 


Spuit Conpuctor MeEtTHop 


Two of the simplest methods of differential pro- 
tection are those illustrated in Figs. 1 and 2. The split 
conductor system of Fig. 1 is sometimes used in cable 
transmission. When it is used for this purpose, the 
eables are generally specially built, consisting of a core 
insulated from an outer jacket, the two parts being of 
equal capacity and separated from one another by thin 
insulation. They are connected together at the gen- 

erating and distribution ends with current transformers 

in the circuit between the junction points as shown. The 
arrows indicate the instantaneous direction of current 
in phase one under normal operating conditions; there 
will be no flow of current through the relays, since there 
are equal opposite forces in their circuits. But should 
a short circuit or ground occur on the line, this differ- 
ential balance will be destroyed and the phase taking 
the most current will close the relay to which it is con- 
nected. This action of the overloaded line operating 
the relay is the principle upon which the design of the 
selective relays described later are based. It is not prac- 
tical to use selective relays to trip out the defective 
section of a split conductor cable chiefly because the 
grade of insulation between layers would not stand full 
line voltage. 

This system, although employing standard low 
energy overload relays, has the disadvantages of requir- 
ing expensive cable and not possessing selectivity which 
is necessary for continuity of service. It is therefore 
used only in special cases. 

The pilot wire method, as shown in Fig. 2, is often 
used in large substations where sections of a bus are to 
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ELEMENTARY DIAGRAM OF MECHANICALLY 
BALANCED DIFFERENTIAL RELAY 


FIG. 3. 


be protected by quick acting relays. In some stations, 
there are a number of such differential systems on each 
bus, each system protecting one set of current trans- 
formers of each of the two adjoining differential protec- 
tion systems, a practice which is called ‘‘overlapped 
differential protection.’’ The diagram shows two sets of 
relays, which are sometimes preferable to one set trip- 
ping two circuit breakers, as when the protecting ecur- 
rent transformers are some distance apart and the 
breakers operate from different control sources. Owing 
to the important consideration of voltage drop in the 
current transformer circuit, the protected section of the 
line must be of relatively short length which limits this 
system to lines connecting stations at short distances. 


’ The use of a very sensitive low energy induction over- 


load relay allows the protection of longer sections than 
standard relays ordinarily would. 


MECHANICALLY BALANCED SELECTIVE DIFFERENTIAL 
RELAY 


This type of relay has instantaneous characteristics, 
at the same time being so constructed that an accidental 
jar cannot close the contacts. It is applicable to selec- 
tive differential protection of two or three parallel 
feeders at the generating end. Since it will not operate 
when the current is equal in each feeder, but flowing in 
opposite directions, it is not used for protection of two 
parallel lines at the receiving end unless there is a 
source of power or a synchronous load at that end with 
capacity enough to feed back sufficient current into 
the defective line and create great enough unbalance for 
operation of the relays. Owing to the fact that the 
faulty line must sometimes carry almost double the 
current of the good line for satisfactory relay opera- 
tion, it is not practical to use this form of protection 
at the receiving end with any number of parallel feeders 
but to use a cross connected reverse power relay system, 
a discussion of which will be made in another section. 

The characteristics of this instrument are such as 
to allow approximately a 30 per cent variation in dis- 
tribution of load of the protected feeders when the relay 
setting is for normal full load current, which for stand- 
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FIG. 4. MECHANICALLY BALANCED RELAY CONNECTIONS 
FOR TWO THREE-PHASE PARALLEL CIRCUITS 


ard current transformers and instruments is 5 amp. 
This is a sufficient allowance for any inherent differ- 
ences of impedance in transmission lines of equal rated 
load capacities. On parallel transmission lines of 
different lengths or rated capacities, differential relays 
may be satisfactorily operated in connection with cur- 
rent balancing auto-transformers of the type used with 
differential protection schemes of power transformers. 


Figure 3 is an elementary diagram of the mechani- 
cally balanced differential relay manufactured by the 
General Electric Co. The electrical circuit consists of 
three coils X, Y and Z, which act upon the mechanical 
toggle system operating the contacts of the circuit 
breaker trip cireuit. The positions of the plungers A, 
B and C are set with regard to the coils so that coils X 
and Y will pull downward on the ends of yoke M while 
coil Z, when energized, will force upward in the center 
of M, which is arehed ecorrectly so that the distance 
between A and B remains the same when either plunger 
is up and the other is down, in order to prevent binding 
of the plungers. Slot O slides over a pin N, preventing 
C from binding. The positions of the stationary sec- 
tions of the eores, A, and B, are adjustable by means 
of serews to provide for any current setting desired. 
The height of C is also adjustable with regard to its 
stem D. 

Figures 4 and 5 illustrate methods used for con- 
necting this relay for instantaneous differential pro- 
tection of two and three parallel feeders, with the usual 
connections for inverse time limit overload protection 
after one feeder has tripped out. 

For two three-phase parallel feeders, three relays 
are required for differential protection and three inverse 
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time limit relays for straight overload protection. Re- 
ferring to Fig. 4, the three current transformers of 
feeders A and B are grounded opposite to one another 
and the isolated ends are brought to the differential 
relays in such a manner that common phases of each 
feeder act together on respective relays. That is, the 
secondary currents of phase one of both feeders con- 
tinually flow through coils X and Y of No. 1 relay and 
under normal conditions when there is equal current 
flowing in both feeders, there will be no current through 
coil Z and the overload relay. Under these conditions 
coils X and Y will act downward equally on the ends 
of the yoke while coil Z will exert no force whatever. 
The arrows indicate the direction of current flow in 
phase 1 secondary circuit under normal line conditions, 
when the forces are equal and opposite across operating 
coil Z and the overload relay. 

The trip cireuit interlock system is shown going 
through the pallet switch of the bus tie breaker, which 
is the practice followed when feeders are supplied from 
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FIG. 5. CONNECTIONS FOR MECHANICALLY BALANCED 
RELAY FOR SYSTEM EQUIPPED WITH BUS TIE SWITCH 


separate buses. When, however, a bus tie switch is in 
the system, it is usually best to use two sets of overload 
relays connected as in Fig. 5, instead of one set as 
shown in Fig. 4, in order to afford overload protection 
independent of the action of the differential relay con- 
tacts when the bus tie switch is opened. All diagrams 
show the position taken by the pallet switches when 
the circuit breaker is in open position. 

Should a fault oceur on a phase of feeder A, the 
balanced mechanical forces of coils X and Y are de- 
stroyed and part of the current of X will flow through 
coil Z. Since Y exerts the lesser downward force, Z 
will pull its plunger and B up while that of X remains 
down, thereby closing the contacts of feeder A trip 
circuit. When circuit breaker A is open X is de- 
energized and immediately the contacts on B side close, 
but due to the series interlock through the pallet 
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switches of A and B breakers the operating circuit of 
the differential relay is opened and no current flows 
through B contacts until the overload relay operates. 
in this system no overload protection exists until one 
feeder trips out. 


Figure 5 illustrates the circuit used for instantaneous 
differential protection of three parallel feeders with 
overload protection before and after one feeder trips 
out. This connection requires nine differential relays 
and nine overload relays for three-phase systems. For 
simplicity only one corresponding phase of each feeder 
is shown. 

Balance protection for three feeders is somewhat 
more complicated than that for two feeders owing to 
the additional interlocking required. In relays for this 
connection, coil Z is in two equal parts and by aid of 
the arrows it will be seen that the two parts carry cur- 
rent at all times but they are connected so as to oppose 
one another, thus under normal load conditions pro- 
ducing the same effect on the operating plunger as 
though no current were flowing. Feeder A is balanced 
against feeder B, feeder B against feeder C, and feeder 
C against feeder A. 


When a fault occurs on feeder A, the differential 
contacts for A trip circuit in relays C-A and A-B close, 
due to the influence of feeder A on its restraining coils 
and Z being greater than that of feeders B and C on 
their restraining coils A and Z;. control current then 
flows from the positive control bus through A pallet 
switch and trip coil, A contacts of relays C-A and A-B, 
the pallet switches of the circuit breakers and to nega- 
tive bus. When feeder A trips out, the C contacts of 


relay C-A and B contacts of relay A-B close, but since 
the trip circuits of circuit breakers B and C are inter- 
locked through the contacts of relay B-C, B and C 
The ‘balance of relay B-C 


breakers will remain closed. 
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is unaffected by the action of feeder A and this relay 
now gives differential protection to B and C lines. 

Should a fault oceur on feeder B, control current 
will flow from positive control bus, through circuit 
breaker B pallet switch and trip coil, B contacts of 
relays A-B and B-C, and back to negative bus through 
the pallet switches of B and C breakers in series. The 
connection is such that cireuit breaker C will still 
remain closed after B trips out. It will be noticed that 
the pallet switch interlocks are effective only after one 
feeder trips out. In like manner any other tripping 
sequence of the three feeders will afford the same pro- 
tection of the remaining feeders. 

The overload relays in this connection are always 
operative and independent of the positions of the dif- 
ferential relays. 


INDUCTION DIFFERENTIAL RELAY 


For cases where time limit differential relays are 
desirable the General Electric Co. manufactures an in- 
duction instrument operating on the same principle as 
that of its induction overload relays, that is, employing 
U-magnets with pole face shading coils, acting upon 
rotating disks. This instrument is applicable to any 
circuit where instantaneous differential relays are used 
and although having a time element, produced by drag 
magnets as in a watt-hour meter, it can be made to 
operate in any time desired by changing the stop posi- 
tions of the disks and hence those of the moving con- 
tacts. It is more delicate than the instantaneous type, 
therefore it must be mounted in more stable locations. 
One type of this class of relay contains both differential 
and overload elements in one ease, while another con- 
tains differential mechanism only. 

Figure 6 illustrates schematically a time element 
differential relay in connection with an overload ele- 
ment. The differential element consists of two 
mechanically independent units, each unit containing a 
restraining magnet and an operating magnet which 
exert opposite forces on a disk operating the contacts 
through a train of gears. The restraining magnet is 
assisted in holding the contacts open by a coil spring. 
The current adjustment is accomplished by altering the 
tension of this spring. The moving contacts merely 
short out the stationary contacts, thus relieving the 
spring of current carrying duty. 

W and X are restraining coils while Y and Z are 
operating coils. With the connection given there will 
be equal currents in all coils under normal load condi- 
tions and therefore equal and opposite forces on the 
two disks, but when abnormal conditions exist in either 
feeder the defective feeder is disconnected. 

As in the circuit for instantaneous protection dia- 
grammed in Fig. 4, the overload element is inoperative 
until one line has been disconnected. 

The same principles as used in this form of relay 
are embodied in a phase unbalance current differential 
relay for the protection of feeders supplying normally 
balanced-phase loads, such as three-phase motors. 

(In a later article, the construction and applications 
of Westinghouse current differential and cross con- 
nected reverse power relays will be discussed.) 






STEEL CABLEs on coal handling equipment should be 
lubricated with a light oil and graphite mixture. 











POWER PLANT 


ENGINEERING 


July 1, 1929 


Proper Selection and Protection of Motors 


Many Types oF Motors Now AVAmABLE MAKE IT PossiBLtE To Meet ANY 
Loap ConpITION. SyNcHRONOUS Motors WipEeLy Usep. By H. L. Suirn* 


HEN DETERMINING which type of motor is 

best for a particular purpose, it is necessary to 
consider the requirements of the motor and to make a 
preliminary study of the conditions to be met so that 
an intelligent application of motors may be made and 
suitable devices installed for their protection. 

A motor develops torque and speed, the two elements 
required to drive any load, but temperature rise must 
also be considered. To operate successfully, a motor 
must be of such size and design that it will start and 














A THERMAL CUTOUT USED FOR PROTECTING 
SMALL MOTORS 


ric. 1. 


accelerate under any reasonable load which it may be 
called upon to bear, carry any reasonable overload and 
also be capable of carrying its normal load for the 
period of time required without bringing about a tem- 
perature rise which would cause deterioration of the 
insulation. 

In selecting a motor, the starting and accelerating 


torques should be a primary consideration. After the 
starting torque requirements of the driven machine 
have been determined, the ratio of starting torque to 
normal torque should be noted. This ratio, if relatively 
large, indicates that a slip-ring or high resistance rotor 
alternating current motor is preferable to the standard 
squirrel-cage motor and a compound or series wound 
direct current motor should be selected in preference to 
a shunt-wound machine. A similar method may be used 
for service requiring frequent starting and careful con- 
sideration of the starting and accelerating torques fre- 
quently permits the selection of a motor of a smaller 
horsepower rating than could otherwise be employed. 
Of importance next is the peak load which may be 
encountered. Ample margin must be allowed between 
the requirements of the driven machine and the maxi- 
mum torque developed by the motor. For example, if 
an induction motor were selected with a maximum run- 
ning torque only slightly greater than the peak load, 
it is quite possible that the motor would stall if the 


*Industrial Engineering Dept., General Electric Co. 


voltage should fall, at the time this peak load occurred. 
The next consideration is the horsepower rating. This 
is a measure of the motor’s ability to do the required 
work for a specific period without exceeding the safe 
heating limit or violating other requirements of success- 
ful operation, such as good commutation. It might be 
noted here that neither of the ratings, whether 40 deg: 
or 50 deg., indicates the temperature rise which will be 
obtained but simply the limit of the temperature rise 
which should not be exceeded. 


Motors May Be Drivivep Into Four CLAssEs 


From a standpoint of speed, most available alternat- 
ing and direct current motors can be divided into four 
groups as follows: ‘ 

1. Constant-Speed Motors. The speed of these is 
either constant, as with a synchronous motor, or does 
not vary materially with the load, as in the case of 
squirrel-cage motors, slip-ring motors with rings short- 
circuited and shunt-wound direct current motors. 

2. Multi-Speed Motors. These may be two, three or 
four-speed and may be operated at any one of the 
several definite speeds, each being practically independ- 
ent of the load. Examples are direct-current motors 
with two armature windings or induction motors with 
primary windings capable of various pole groupings. 

3. Adjustable-Speed Motors. _This group covers 
motors whose speed can be varied gradually over a large 
range and, when adjusted, remain practically un- 
affected by changes in load. Shunt-wound motors 
designed for speed variation by field control and alter- 
nating current brush-shifting motors with shunt char- 
acteristics are in this group. 

4, Varying-Speed Motors. The speed of such 
motors varies with the load, ordinarily decreasing as the 
load increases. This covers direct-current series motors, 
ecompound-wound motors with light shunt fields and 
high resistance squirrel cage motors. As a sub-class of 
these varying-speed motors there is the adjustable vary- 
ing speed motor, the speed of which can be varied over 
a wide range but in which the speed, when once adjusted 
for a given load, will vary greatly with changes in 
load. Examples are the slip-ring motor operating with 
resistance in the secondary circuit and the alternating 
current brush-shifting motor with series characteristics. 

Whether alternating current or direct current 
motors will be used is generally decided by the type of 
power available. As most central stations generate 
alternating current, it is desirable to use alternating 
current motors. The alternating current motor has the 
advantage of being very simple and of sturdy construc- 
tion, as well as having a low first cost. For constant- 
speed service, the squirrel cage induction motor is the 
simplest and is suitable for all applications where the 
torque required during starting is not abnormally high; 
the squirrel cage induction motor is, therefore, the most 
common motor to be found in any industrial plant. 
Its one disadvantage is the high current drawn at start- 












 —_ 
. 


oO -* O FT DO hu ~M 


a 


5. Fe VS Ws 





July 1, 1929 







































aie! Cee 





Sa Wee 





fee SREY 







Paap sorb tae 







soereehe 




















ing, and, in motors above 714 hp., it is usually necessary 
to reduce the voltage applied across the motor terminals 
at starting. This may be done by inserting resistance 
in series with the primary winding or by means of a 
compensator. The first, which is a resistance starter, 
is cheaper and well adapted for motors up to 20 horse- 
power, provided the starting torque required is low 
(50 per cent of full load). Above this, however, the 
compensator is more desirable as it has the advantage 
of a higher torque per ampere of starting current than 
the resistance type of starter. 

A line of squirrel cage motors is now available which 
are suitable for full voltage starting. On this type, the 
starting current is greatly reduced from that required 
by the standard type of squirrel cage motor, especially 
on high-speed units. In the smaller sizes, these motors 
are designed to give a high starting torque, making them 
especially suitable for many loads which formerly re- 
quired the use of slip ring motors. This type of motor 
is being widely applied for driving power station aux- 
iliaries, largely because of the simple control required, 
consisting of a line switch only. 

On loads requiring comparatively high torque dur- 
ing starting, it is best to use a slip ring induction motor, 
although there are certain cases where high resistance, 
squirrel cage motors are suitable. The slip ring motor 
has the advantage that the current during acceleration 
ean be limited, this being usually an average of 125 
per cent of full load current. This makes a slip ring 
motor especially suitable for large sizes and where the 
capacity of the system is comparatively small, or where 
the motor is located at the end of a long feeder. 


Uses or Suip-rING Motors 


The slip ring motor is also used where the equipment 
must be operated at different speeds, these motors being 
suitable to operate down to 50 per cent speed by insert- 
ing resistance in the secondary. It is not advisable to 
reduce the speed below 50 per cent; as the motor has a 
series characteristic with resistance in the secondary, 
which may cause instability at less than 50 per cent of 
full speed. 

When a slip ring motor is operated at reduced speed 
by using resistance in the secondary, power is wasted in 
this resistance, this power being practically propor- 
tional to the reduction in speed. When the load is such 
that the motor must be operated for long periods at 
greatly reduced speeds, it is often more economical to 
use a brush-shifting type of motor which has a much 
better efficiency, as well as power factor, than the 
corresponding slip ring motor at reduced speed. For 
this reason, a great number of series type alternating 
current brush-shifting motors have been used for driv- 
ing mine fans and forced draft fans in power houses. 
There are now two types of alternating current brush- 
shifting motors, one with the series characteristic and 
the other with a shunt characteristic. The former is 
suitable for such loads as fans and pumps. The shunt 
type, as its name implies, has a small change in speed 
with changes in torque after the speed has been adjusted 
for any particular load. As well as being adapted for 
driving fans and pumps, this type of motor is especially 
suitable for driving stokers, tube machines and calen- 
ders in rubber factories, tentering frames and calen- 
ders in textile mills, cloth printing machines, bakery 
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machinery, aluminum foil machines and some steel mill 
main roll drives. This motor is especially suitable for 
any load requiring adjustable speed on which the varia- 
tion of speed with changes in load must be small. 


FieLtp or SyncHronous Motor ConsTANTLY WIDENING 


Another type of alternating current motor which 
has a wide field of application, but which has not been 
as extensively used as the induction motor, is the syn- 
chronous motor. This type has a constantly increasing 
scope of usefulness. Among the various applications 
may be mentioned the driving of motor-generator sets, 
air and ammonia compressors, pulp grinders, stone 
erushers, centrifugal and reciprocating pumps, fans and 
blowers, tube, flour, rubber and cement mills. 

The synchronous motor is especially suitable for 
direct connection to machines operating at relatively 
low speeds. An induction motor, when designed for a 
great number of poles to operate at a low speed, has a 
poor efficiency in small sizes and an even worse power 
factor; the synchronous motor for the same condition 
has a relatively good efficiency and is even cheaper. 
For this reason, the synchronous motor has probably 
found its greatest field in driving low speed machines 
similar to air and ammonia compressors. 

Synchronous motors today are made self-starting 
and synchronizing and are equally as reliable as induc- 
tion motors. One distinct advantage of the synchronous 
motor is that it can be operated at unity power factor 
or at a leading power factor. Operating at a leading 
power factor, these motors furnish reactive kv-a. for 
power factor improvement at a minimum cost. Investi- 


‘ gations are continually showing that most plants are 


over-motored. Often a rearrangement of motors, allow- 
ing each motor to operate close to its rated load, will 
result in a marked improvement of the power factor. 

In most industrial plants, there are certain steady 
loads to which an ordinary synchronous motor ean be 
applied and operated at leading power factor to supply 
the reactive kv-a. for power factor improvement. In 
connection with power factor improvement, it may be 
noted here that, if synchronous motors cannot be ap- 
plied, the necessary amount of leading reactive kv-a. 
ean be readily secured by means of either synchronous 
or static condensers, allowing the motors, in general, 
to be of the simplest possible type. 

As a synchronous motor operates as a squirrel cage 
induction motor in starting, it is not suitable for start- 
ing heavy loads. <A special type of synchronous motor, 
known as the super-synchronous, has been developed 
to meet these conditions. The essential difference from 
the ordinary synchronous motor is that the stator frame 
is so arranged that it can rotate and is also supplied 
with a hand brake. This motor is started in exactly 
the same manner as an ordinary synchronous motor, 
but instead of the rotor turning, the stator revolves and 
comes up to full speed, at which time field voltage is 
applied and the motor is synchronized. The hand brake 
is then applied to the stator, gradually reducing the 
speed, the rotor starting up at the same time. The 
braking on the stator is increased until finally the stator 
comes to rest, at which time the rotor is revolving at 
synchronous speed. The great advantage of this motor 
is that it exerts maximum pull-out torque for starting 
and accelerating the load, making the motor well 
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adapted for drives which are entirely unsuited for oper- 
ating by the standard type of synchronous motor with- 
out requiring the use of magnetic clutches. 

The direct-current motor most commonly used is the 
shunt wound type, applicable for all drives demanding 
constant load and where rather close speed regulation 
is required. This type of motor should also be used 
where adjustable speed is necessary. The compound 
wound motors should not be used for adjustable speed 
service, but are suitable for adjustable varying speed 
or so-called constant speed. The compound wound 
motor is especially applicable where loads demand high 
torques for heavy starting duty. Series motors are used 
where high torque is demanded or where high speeds 
and light loads are not objectionable but they should 
never be belted. 


Moror PROTECTION 


There are three different means of overload protec- 
tion: (1) fuses; (2) overload relays—instantaneous 
trips, and (3) overload relays with time delay. These 
last may be of the thermal type (either adjustable or 














BY FOLLOWING CLOSELY THE HEATING CURVE 
MOTOR, THIS RELAY AFFORDS EXCELLENT 
OVERLOAD PROTECTION 


FIG. 2. 
OF THE 


non-adjustable), in which the time delay is inherent, or 
of the plunger type, in which time delay is secured by a 
dashpot or bellows. 

The fuse is the oldest form of overload protection 
and possesses a certain inherent time delay; i.e., it will 
not blow instantly at current in excess of its rating but, 
if this excess current is left on long enough, the fuse 
will blow. This time interval, however, varies consid- 
erably with the same rating of fuse made by any one 


manufacturer and the same rating of fuse made by dif-. 


ferent manufacturers. Due to this inconsistency in 
fuses, they do not give proper overload protection for 
motors. 

Squirrel-eage induction motors, the most popular 
motors in this country today, take from five to eight 
times full load line current when started on full voltage 
and, even when started by means of a compensator or 
resistance type starter, tke two or more times normal 
current. Thus any fuses protect only against short cir- 
cuit in such service unless a double-throw starting 
switch is used, and even then the chances are that the 
constant blowing of a fuse will result in the use of 
larger fuses until, eventually, no overload protection is 
provided. 
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On slip-ring motors and direct-current motors, a 
fuse of about 125 per cent full-load motor current is 
used and is generally satisfactory in starting, but the 
same general statement applies; i.e., the constant blow- 
ing of a fuse on overloads will result in the substitution 
of a larger fuse. Although a fuse does not give proper 
overload protection for a motor, it does give good short 
circuit protection and is, therefore, well adapted for 
use in conjunction with other types of motor protective 
devices. 

The second form of protection is the overload relay 
with instantaneous trip. This trip is usually set at 160 
per cent full-load current and should be used only for 
special applications where the device must be stopped 
instantaneously at a certain load. The third form is the 
overload relay with time delay. On squirrel-cage in- 
duction motors, this must be set so high as not to trip 
under starting conditions and this setting is usually 
125 per cent of full load. On direct-current and slip- 
ring motors, a setting of 110 per cent full load generally 
takes care of the starting conditions. It may be pointed 
out here that this type of relay has both a current set- 
ting and a time setting, and frequently these two are 
confused. Properly applied and adjusted, this type of 
relay gives good motor protection. 


THERMAL Devices Give Goop PROTECTION AGAINST 
OVERLOAD 


The fourth type is the thermal device, which is the 
latest form of motor protection. Motors driving loads 
requiring high starting torque, such as on cranes, hoists 
or rolling tables, must have large fuses or high settings 
of relays, which means that short circuit protection 
only is provided. Further, every motor is capable of 
carrying a heavy overload for a short period of time and 
this period is longer than that given by the commercial 
form of instantaneous or time delay overload relay. If 
the relay is set high enough to preclude operation on 
the short time overload the motor can stand, it leaves 
the motor without adequate protection in case of a pro- 
longed overload which would not trip the relay, but be 
sufficient to burn out the motor. 

As long as a motor performs its duty and does not 
reach a dangerous temperature, there is no reason for 
disconnecting it from the line, even if it should be ear- 
rying overload for a time. It is evident that a motor 
which is just starting up and is cold ean carry an over- 
load for a longer period of time than the same motor 
could if this overload occurred when the motor was 
already hot. The commercial form of instantaneous or 
time delay overload relay cannot take these points into 
consideration. 

The ideal form of relay would be one that follows 
the thermal characteristic of the motor very closely. 
Thermocouples in the motor winding meet this require- 
ment very well but are too expensive except for the 
larger sizes of machines. The thermal devices just men- 
tioned under the fourth group come nearest to fulfilling 
these requirements. There are two forms of this relay ; 
non-adjustable and adjustable. A non-adjustable form 
is the thermal cutout. There are two forms of the adjust- 
able device. The cheaper is one in which the current. to 
the motor flows through a coil, heat from which is 
radiated to a strip of metal which expands and trips 
the device. This relay follows the heating of the motor 
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quite closely during ordinary operation. The other 
form is made of two elements, the one a mass of iron 
corresponding to the iron in the motor, the other a 
heating element corresponding to the windings of the 
motor. The operation of the relay is dependent upon 
the expansion of a strip of metal which, due to the 
above arrangement, follows the thermal characteristics 
of the motor extremely closely. These thermal devices 
are not suitable for short-circuit protection but, used in 
conjunction with fuses back in the line, give the best 
form of protection. 

Thermal cutouts are now furnished with a marking 
indicating the maximum rating of fuse with which they 
ean be used. If the fuses in the line exceed this rating, 
it is necessary to add a set of fuses which will come 
within this rating to provide short-cireuit protection. 

Magnetic switches are becoming increasingly popular 
because of their simplicity of operation and convenience 





HAT IT IS the legal duty of an employer to provide 

as reasonably safe a place as the circumstances will 
permit for his employes to work is a well established 
law. Furthermore, he is legally bound to know that 
the equipment such as machines, tools and other: -ap- 
plianees is free from apparent defects which are likely 
to cause injury to the workmen. 

For example, in a leading case (140 S. E. 76) the 
Court quoted : 

“It is elementary learning that it is the duty of 
the master to furnish his servant a reasonably safe 
place, as far as practical, for doing his work.’’ 

Also, in Terrell v. Washington, 73 S. E. 888, it was 
explained : 

‘‘The master fails to supply a ‘safe place’ for work 
if he allows work to be conducted there habitually in a 
manner needlessly dangerous to servants.”’ 


EmMp.Loyver Not INSURER 


On the other hand, an employer is not an ‘‘insurer’”’ 
against injuries sustained by his employes and if it can 
be proved to the satisfaction of the Court that an in- 
jured employe was grossly negligent in not taking the 
proper precautions to protect himself against injury, 
or that the defect causing the injury was not discover- 
able by a reasonably careful employer, the latter is not 
liable in damages. 

Since, under all circumstances, an employer is bound 
to exercise ordinary care in making or having made 
inspections of the premises to discover defects in the 
machinery and tools, the exact meaning of the term 
‘‘ordinary care’’ has been the chief point of discussion 
in numerous legal controversies involving injuries to 
workmen. Just what it means, depends upon the par- 
ticular cireumstances under which an accident happens. 
There is no certain rule applicable in deciding the 
meaning under all circumstances, because the particular 
conditions and circumstances of each case must be ecare- 
fully considered. 

It has, however, been held that the term ‘‘ordinary 
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Liability for Injuries Sustained by Employes 


DEFECTIVE AND DANGEROUS TOOLS AND EQUIPMENT OFTEN 
Brine ON LeGaL CONTROVERSIES. By Leo T. PARKER 
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in location. A complete line of these, using the thermal 
overload devices just mentioned, is now on the market. 

The next point to be considered is the selection of 
wire between the mains and the motor. A squirrél-cage 
induction motor draws a large current during starting. 
This current decreases as the motor comes up to full 
speed, but the decrease is not rapid until the motors 
have increased in speed to approximately 60 per cent 
of full-load speed. As the fuse or overload relay setting 
is dependent not only on the current but also on the 
time, it can be seen that, on a load requiring heavy 
starting duty, the motor will not accelerate as quickly 
as one having a light starting duty. Therefore, on the 
former, the large current will last for a longer period, 
necessitating a larger fuse than on the same motor 
handling a load having a light starting duty. This in 
turn, means a larger size of conductor must be used 
between the mains and the motor. 







eare’’ is that degree of care which would have been 
exercised by a reasonably prudent and careful employer 
under the same circumstances preceding the accident 
causing the injury. 

But in another recent instance (2 S. W. (2d) 760), 
the Court explained that the degree of care which an 
employer must exercise to prevent injury to his em- 
ployes is proportional to the severity of the injuries to 
be avoided and is dependent upon the fatal consequences 
which may result in his neglect of doing so. 

In still another quite recently decided case (81 S. E. 
328), the Court, in effect said that whether or not lia- 
bility rests upon an employer, for injuries sustained 
by an operator of defective equipment, depends upon 
whether the employer knew or should have known that 
the injury effecting apparatus was defective. The 
Court held that in view of the testimony indicating that 
the employer should have had such knowledge, he was 
liable for the resultant damages. 

In another case (27 S. E. 585), however, it was 
disclosed that competent inspectors hired by the em- 
ployer failed to discover a hidden defect in machinery 
which caused an injury. The Court held the employer 
not liable because the nature of the defect was such that 
the employer could not reasonably be expected to know 
of its presence. 

Yet it is important to remember that an injury 
sustained without negligence on the part of the work- 
man is an avoidable happening and the employer cannot 
avoid liability on the contention that employer’s negli- 
gence which caused the injury was unintentional. The 
law expects the employer to keep his premises reasonably 
safe to avoid injuries to workman and his failure to 
do so renders him liable, irrespective of whether the 
neglect was intentional or unintentional. The important 
question is: Did the employer exercise ordinary care 
to maintain the premises in a safe condition? 

Places of employment may be unsafe because of 
defective appliances, tools or machines; or because of 
structural defects, failure to guard machinery; or be- 
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cause of the improper arrangement of the premises, 
as setting machines too closely together or requiring em- 
ployes to work in close proximity to moving machinery ; 
or because of improper methods or processes employed, 
such as a method which permitted the escape of 
deleterious gas (216 N. W. 486). 


SimpLeE Toot Doctrine 


It is important to know that an employer is not 
expected by the law to exercise the same degree of 
care in supplying his employes with simple tools as with 
complicated ones (158 S. W. 501). 

In other words, the employe is bound to exercise 
ordinary care to protect himself against injury and, 
generally, where the injury is inflicted by use of a 
simple tool having an apparent defect, the employer is 
not liable because the employe is negligent when using 
a tool he knows to be defective. 

For illustration in a recent case (298-S. W. 1017), 
it was disclosed that an employe was injured when the 
blade of a simple tool slivered and struck him in the 
eye. In this case, the Court held the employer not 
liable, explaining the law on this subject in the follow- 
ing language: 

‘‘The master, in any event, is not an insurer of his 
servants’ safety and was only bound to the use of 
ordinary eare proportionate to the danger to be in- 
curred in furnishing proper tools to the servant for 
the performance of his duty and his negligence is 
charged to consist in furnishing a defective tool too 
highly tempered in the sharpening, with which to do 
the work. . . . The Court has held that in the selection 
and use of simple tools, whose defects are patent and 
obvious and as discoverable to the servants as to the 
master, the servant assumes the risk of the ordinary 
use thereof.”’ 


Also, in a leading case (198 8. W. 117), the Court 


said: 

‘*A master does not owe his servant the duty of in- 
specting tools given to the latter with which to work 
where the tool furnished is one which requires no special 
skill or training for its safe use and when the defect in 
the tool, if any, is as obvious to the servant as it is to 
the master, or when the defect arises from the use of 
the tool and the servant would naturally be the first 
person to discover the existence of the defect.’’ 


EMPLOYER WHO ORDERS EMPLOYE TO USE DEFECTIVE 
Toot Is LIABLE 


Sometimes an employer may avoid liability for dam- 
ages where it is shown that the injured employe con- 
tinued using a complicated mechanism when knowing 
of its defective condition. 

If, however, a workman notifies his employer or fore- 
man that certain machinery needs repairs and the em- 
ployer makes no effort to repair the defective equipment 
but instructs the employe to continue working, the 
liability rests with the employer, provided the danger 
is not readily apparent. 

For instance, in a recent case (300 S. W. 993), it 
was shown that an employe, while engaged in the opera- 
tion of an air hammer, sustained injuries. The em- 
ploye contended that his employer was negligent in 
having failed to furnish him reasonably safe tools and 
appliances with which to work, in that the disk of the 
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air hammer was worn, thus permitting pieces of steel 
to fly out when struck by the hammer. The employer 
argued that he was not liable because the employe was 
guilty of contributory negligence in continuing to work 
with appliances which he knew to be dangerous. 

Evidence, however, was introduced showing that a 
foreman, after being informed of the defective condition 
of the tool, ordered the workman to continue using it. 
In view of this testimony, the Court held the employer 
liable for the injury. 


INSUFFICIENT EQUIPMENT 

Another important point of the law on this subject 
was decided in the case of Wair v. American Co. (300 
S. W. 1048). Here it was disclosed that an employe 
sustained personal injuries while assisting in the work 
of carrying an axle with a pair of tongs which were too 
large, causing the axle to fall on the workman. The 
employe contended that his employer was negligent in 
failure to provide tongs suitable for carrying the axle. 

During the litigation, testimony was introduced 
proving that three pairs of tongs were furnished by the 
employer for use in the work, only one of which, how- 
ever, was of a size to permit the axle to be gripped 
securely. Upon the occasion of the accident, this pair 
had been taken by the two men who were holding the 
near end of the axle, thus forcing the injured workman 
and his partner, who were at the front end, to use a 
larger pair the circumference of which was approxi- 
mately one inch greater than that of the axle. 

The employer attempted to avoid liability on the 
contention that the employe had voluntarily chosen 
tongs which were too large for the purpose for which 
they were to be used, when tongs of the proper size were 
available if he had taken time to locate them. The 
Court, however, held the employe entitled to damages 
for the injuries sustained and said: 

‘‘The duty of defendant to have exercised ordinary 
care to have provided a reasonably safe pair of tongs 
was a continuing one, so that negligence extended as a 
live and efficient foree down to, and including, the very 
moment of his injury.”’ 

It is well established that the employer is required to 
exercise a high degree of care to protect employes under 
age against injury. 

For instance, in Bilodeau v. Gale Bros. (140 Atl. 
172), it was disclosed that a boy, 16 yr. old, was hired 
to perform various tasks about a shop. Shortly before 
he received his injury, he asked to be transferred to 
work on a machine. A foreman taught the boy how 
to operate the machine. While operating the machine 
as carefully as it was possible for him, he was seriously 
injured. While this machine was safe for adult oper- 
ators, it was hazardous for minors. In holding the 
employer liable in damages to the injured boy, the Court 
said: 

‘‘His (injured boy’s) claim is not an improbable 
one and the jury, who saw the machine, may well have 
concluded that the defendant (employer) ought reason- 
ably to have anticipated such a contingency. . . . It 
is obvious that the situation presented to a workman 
of the plaintiff’s age and limited experience a hazard 
which might properly call for warning. The duty to 
warn was in this case a nondelegable one and the de- 
fendant (employer) could not avoid liability when he 
failed to give the warning.”’ 
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America accepts the 


KAPLAN TURBINE 


At Lake WALK Puant IN Texas, CENTRAL Power & Licut Co. INsTaLis First AUTOMATIC 
ADJUSTABLE VANE TURBINE BUILT IN THIS CounTRY BY S. Morgan SMITH UNDER KAPLAN PATENTS. 
By C. L. DowELL, ConstrucTION ENGINEER, CENTRAL Power & Licgut Co., SAN ANTONIO, TEXAS 


OCATED 25 mi. northwest of Del Rio, Texas, the 
first hydraulic power project constructed on the 
Devils River by the Central Power & Light Co. is known 
as Devils Lake Plant and was placed in operation last 











FIG. 1. DETAILS AND ARRANGEMENT OF THE VANE 

MOVING MECHANISM. THE STAR SHAPED PLATE IS 

MOVED UP AND DOWN BY THE SMALL SHAFT, TURNING 

THE VANES, BY MEANS OF LEVERS, TO THE CORRECT 
ANGLE 


December. The dam is of the solid gravity type built 
of limestone blocks quarried in the adjacent hill and 
laid up with cement mortar. Height of masonary from 
river bed ‘is 42 ft., with 5 ft. of wooden flash board 
across the 650-ft. spillway. The overall length of the 
structure, including power house, Fig. 6, and non-over- 
flow section is 960 ft. 

River bottom and canyon walls are solid rock, mak- 
ing excavation for the foundation unnecessary. Many 
core holes, however, drilled in the cutoff trench were 
grouted under pressure to obtain seal against water 
passage. More than 6000 ft. of this rock was removed 
as cores, using Diamond Drills. These samples were 
inspected and stored, and all holes grouted. 

The dam contains about 132,000 cu. yd. of masonry. 
The rock was mined using quarry bars operated by 
compressed air for drilling holes then drifting and 
blasting the rock in sizes to use. The rock was handled 
in the quarry by derricks and transferred to cable way 
which operated over center line of dam, feeding the 


rock to other derricks which were used to place the 
stones in their final location. In the quarry a total of 
1,025,000 ft., or nearly 200 mi. of holes were drilled. 

With an area of 532 acres and a capacity of 11,700 
acre feet, the reservoir formed is 7144 mi. long. The 
power house substructure is of concrete and masonary 
with the superstructure walls made up of rock laid- 
up irregularly to conform with rugged rock of sur- 
rounding hills. The switchboard and operating room is 
divided from the generator room by a glass partition. 

Hydraulic equipment consists of one 2520-hp. S. 
Morgan Smith vertical water turbine with steel scroll 
ease and Woodward governor. The turbine is direct 


TYPICAL 4 BLADE ADJ.RUNNER 


===>: FIXED BLADE RUNNER = 
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FIG. 2. EFFICIENCY-LOAD CURVES OF A KAPLAN TUR- 
BINE UNDER GOOD CONDITIONS. BELOW, THE EXPECTED 
EFFICIENCY OF THE LAKE WALK TURBINE 


connected to a 2000-kv-a. Westinghouse generator with 
a direct-connected exciter. The plant is connected to 
the company’s 66,000-v. transmission system through a 
sub-station consisting of three 750-kv-a. transformers. 


Seconp PLant Has KapLtan TURBINE 


Construction of the second project known as Lake 
Walk was started immediately upon completion of the 
Devils Lake Plant. The location is four and a half 
miles downstream from the first project and about fif- 
teen miles west of Del Rio. 

Due to the difficulty in quarrying rock on the first 
project and because of the location of large gravel and 
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FIG. 3. CROSS SECTION SHOWING THE TURBINE, GEN- 


ERATOR AND DRAFT TUBE AT LAKE WALK 


sand deposits within reasonable truck haul to this site 
it was deeided to make this structure of concrete. The 
dam, Fig. 7, is of the hollow type, reinforced concrete 
construction with a height of 34 ft. from river bed and 
a total length, including power house and non-overflow 
section, of 650 ft. 

A washing and screening plant was erected at the 
gravel beds and material transferred to the dam site 














FIG. 4. 
COVER. 
THE 


THE ASSEMBLED RUNNER WITHOUT THE BOTTOM 
NO-LOAD POSITION OF THE VANES SHOWN AT 
LEFT AND FULL-LOAD POSITION AT THE RIGHT 
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teen 


THE HOME OF THE FIRST AMERICAN KAPLAN 
TURBINE 


by trucks was stored in bins where it could be fed direct 
to mixing plant. Concrete was distributed to forms by 
means of cars on industrial track carried on piling at 
an elevation above the crest of the dam. Some 10,000 
yd. of concrete, including 930,000 lb. of reinforcing 
steel, was placed in the dam and power house. 

The reservoir formed is 444 mi. long with an area of 
380 acres and storage of 5400 acre feet. The head water 
extends to the tail water of Devils Lake Plant above. 
The power house superstructure, Fig. 3, is of reinforced 
concrete construction with tile roof supported by a steel 
framework. 

A walkway with entrance from the power house 
extends through the dam for inspection and a means of 
crossing the river when the water is over the spillway. 
Hydraulic equipment consists of one 1900-hp. S. Morgan 





FIG. 6. POWER PLANT AND DAM AT DEVILS LAKE, THE 
FIRST PLANT COMPLETED BY THE CENTRAL POWER & 
LIGHT CO. ON ITS DEVILS RIVER DEVELOPMENT 
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LAKE WALK DAM WITH THE CONSTRUCTION 
CAMP IN THE BACKGROUND 


Smith-Kaplan vertical water turbine with a concrete 
scroll case and Woodward governor. The turbine is 
direct connected to a 1500-kv-a. Westinghouse genera- 
tor with a direct-connected exciter. The arrangement 
is shown in Fig. 3. 


DeEvTAILsS OF KAPLAN ADJUSTABLE BLADE RUNNER 


The turbine is a Kaplan type with automatic adjust- 
able blades of Smith-Voith design. It is the first one of 
its kind installed in America as the S. Morgan Smith 
Co. has only recently obtained the rights to manufac- 
ture them. This permit gave it all the experience of 
the European manufacturers where this automatic 
adjustable blade type turbine is now extensively and 
successfully in use at all heads up to 58 ft. and in 
addition an engineer from the German factory super- 
vised the work at the factory as well as the installation 
and starting of the unit in the field. 

The angle of the blades varies with the gate opening, 
resulting in high efficiency at all loads. The main shaft, 
Fig. 9, is bored out for a small shaft which rotates with 
it which also has a vertical motion. The lower end of 
this interior shaft connects by levers to the blades, as 
shown in Fig. 1, rotating them as it moves up or down. 
The upper end has a piston which operates in a cylinder 
formed at a flange connection of the shaft. This cylin- 
der is connected on either side by separate pipes which 
extend from this cylinder through the center of the 
upper section of shaft to the stationary head, shown in 
Fig. 3, on top of the exciter. The pressure on this 
piston is controlled by oil pressure from the governor 














FIG. 8 VARIOUS PARTS USED IN THE HUB FOR CHANG- 
. ING THE VANE ANGLE 





























FIG. 9. DETAILS OF THE WHEEL AND GATE MECHANISM 


by means of a Servo-motor which is in synchronism 
with the Servo-motor controlling the gate opening. 

In this way the angle of the blades changes simul- 
taneously with each change of gate opening giving the 
correct angle for the varying amounts of water. In 
other words, the runner vanes are adjusted simul- 
taneously with the gates for each change of load, so 
that for any load the best gate and vane angle are al- 
ways found working together. A typical performance 
curve for a unit of this type showing the effect of head 
changes is shown in Fig. 2. Full lines show the per- 
formance of the adjustable vane turbine the dot and 
dash lines show the performance that would be obtained 
by fixed vane runners with vane angles at 1644, 22 and 
28 deg. with the horizontal. Dotted lines show the effi- 
ciencies at varying heads with given vane angles while 
the dot and dash lines are envelopes covering the head 
changes. 

Figure 8 shows the assembled runner without the 
bottom cover. The vane position, shown at the left, is 
approximately that at which no-load and normal speed 
is reached. All the regulation is accomplished within 
the shaft by a rod ‘mentioned before which reaches from 
the Servo-motor piston located at the flange coupling of 








FIG. 10. THE THREE 500-KV-A. TRANSFORMERS UNDER 
CONSTRUCTION 
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the turbine shaft. The full-load position of the vanes 
is shown at the right of Fig. 4, while Fig. 8 shows de- 
tails of the various parts. 

The expected performance curve for this plant, 
Fig. 2, shows how well the efficiency holds up as load 
decreases. The overload feature is valuable in flood 
season as enormous water quantities can be vented 
through the runner by simply opening up the blades 
further. This gives some extra power at a time when 
efficiency is of no consequence. While at times when 


water is searee, this type of turbine is particularly valu- 
able on account of its economical use of water. 

This plant is automatically controlled by a system 
of relays; stopping and starting the unit when any one 
of a series of events, such as, low water, overload, over- 
voltage, under-voltage or heating of bearings, might 
Inspection of this plant will be made by 


take place. 
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the operator from Devils Lake immediately upstream. 
Travel from one plant to the other can be made by boat 
on the lake. 

This unit was started on May 17 and is now earry- 
ing load on the company’s system, being connected to 
the 66,000-v. transmission line through a substation con- 
sisting of the three 500-kv-a. transformers, shown in 
Fig. 10. 

To date operation has been entirely satisfactory and 
since the flow of Devils River is variable, being spring 
fed, it is expected that production over the yearly 
period will be considerably more than if a standard fixed 
blade turbine was used. 

On both of these plants, L. F. Harza of Chicago was 
the designing engineer, L. E. Myers Co. of Chicago and 
Dallas, the general contractor while J. T. Persons is 
chief engineer of the Central Power & Light Co. 


Correcting Troubles in a Refrigerating Plant 


ANALYSES OF Causes OF Loss IN THE REFRIGERATING DEPARTMENT OF A MEatT 
PACKING PLANT AND REMEDIES APPLIED TO OVERCOME THEM. By C. T. BAKER* 


OME YEARS ago, the writer made an investigation 
of a plant which furnished refrigeration for an 

abattoir and also produced ice for the domestic trade. 
The owners were unable to obtain the capacity from 
the refrigerating plant installation required to take care 
of the normal operations and were considering the pur- 
chase of additional refrigerating machinery. 

Checking up the actual requirements, including the 
capacity required to take care of the refrigerating load 
during the hottest months and the manufacture of 25 t. 
of ice per day I found that not to exceed 130 t. of 
refrigeration per 24 hr. was required. An examination 
of the refrigerating machines installed showed that 
with a suction pressure of 23 lb., which could easily 
have been carried on the plant, 150 t. of refrigeration a 
day could be obtained. This, therefore, left a safe 
margin of 20 t. of installed capacity over and above 
the maximum requirements. 


OpEN Piston Rines Cause LEAKAGE 


Installed in this plant were one vertical single acting 
refrigerating machine having compressor dimensions 17 
by 34 in. and rated at 108 t. refrigerating capacity at 
61 r.p.m. and one double acting compressor 1144 by 
20 in., capable of producing 30 t. of refrigeration at 
65 r.p.m. As the larger of the two machines was in 
operation and could not be shut down for examination, 
it was impossible to open up the cylinders for inspec- 
tion; however, the smaller machine was shut down for 
examination and in order that the condition of the 
piston and rings might be determined, the piston was 
removed from the eylinder. The cylinder was found 
to be in good condition and free from shoulders and 
scores but when the piston rings were removed -from 
the piston and placed in the cylinder, it was at once 
apparent that they were responsible for much of the 
loss in capacity of this unit. Some of these rings stood 
open at the end one-fourth of an inch while the others 
were open 3% in. 


*Consulting Engineer, Atlanta, Georgia. 


Examination of the suction and discharge valves of 
this unit disclosed that they were not tight, not having 
received the occasional re-grinding and other attention 
that should be expected to be given in order that they 
remain gas-tight. Arrangements were made for the 
installation of new rings and the regrinding of all suc- 
tion and discharge valves. 


Further examination of this unit disclosed that the 
suction line, which was rather long, had been reduced 
in size one-half inch below that of the flanged inlet on 
the suction manifold and this of course resulted in a 
considerable pressure loss between the evaporating coils 
and compressor. In addition to increasing the capacity 
of the suction line between the brine cooling tank and 
this compressor, to such a size as would reduce the gas 
velocity and therefore the pressure loss, it was found 
possible also to remove three right-angle elbows by run- 
ning the suction line in a more direct manner between 
the brine tank and compressor. 


Poor INSULATION OF BRINE TANK CAusEs Loss 


A tank which formerly had been used as an ice 
freezing tank was now being used for cooling brine for 
circulation through some of the refrigerated rooms. An 
examination of the insulation around the sides and ends 
of this tank disclosed that the only insulating material 
used was charcoal, which offered little protection against 
heat leakage. Arrangements were made for the removal 
of the charcoal and substituting of finely regranulated 
cork in its stead. 


Approximately 2800 lineal feet of 114-in. direct 
expansion piping which was made up into coil design 
of early vintage was found in the tank. Arrangements 
were made for changing of these coils to standard con- 
struction and for equipping the tank for operation on 
the flooded principle which included the necessary liquid 
trap or accumulator. As no provision had been made 
for drawing oil from the coils, it was found that they 
were badly fouled since the tank had been in service a 
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number of years during which time no attempt had ever 
been made to remove the oil. 

Still another defect in the piping arrangement of 
this tank was the liquid line, which was only 1% in. in 
diameter and since it was supplied from a 34-in. line 
which, in turn, served other requirements, it was evident 
that, at times, the liquid supply to the coils would be 
inadequate. This situation was improved by the in- 
stallation of a larger liquid line. 


AMMONIA CONDENSER Capacity INSUFFICIENT 


Checking up the installed ammonia condenser 
capacity disclosed that there was not sufficient capacity 
to take care of the full rating of the compressors. It 
was recommended that four additional stands of con- 
densers be purchased. An examination of the original 
condenser installation showed that it was badly in need 
of cleaning and apparently had not been cleaned in a 
long time. This condition was reflected in abnormal 
condensing pressures. 


CooLER Rooms 


Some years after the original plant was built, addi- 
tional cooler capacity became necessary and in order 
to take care of the increasing demands, more cooler 
rooms were built. At this time, nobody had taken into 


consideration the question of pipe sizes; additional 
coolers had been connected to the original 314-in. suc- 
tion line which proved to be entirely too small when 
the coils of all coolers were operating simultaneously. 
The same mistake had been made with reference to the 
liquid line, the original %4-in. liquid line having been 


made to supply liquid ammonia also to the additional 
coolers. 

As it was not convenient to install a new liquid line, 
a liquid receiver was placed just outside one of the 
cooler rooms so as to afford sufficient storage of liquid 
for cooler operation and insure delivery of as much 
liquid to the various coils as might be required at all 
times. The suction line was later increased from 314 
to 414 in. which was sufficient to eliminate the pressure 
drop between the cooler coils and the compressors. 


PERIODICAL DEFROSTING OF CoILs NECESSARY 


At times, considerable trouble was experienced in 
maintaining the proper temperatures in the cooler and 
other rooms under refrigeration and upon investigation 
it was found that the coils in many of these rooms had 
not been defrosted completely in several years. No 
provision having been made for defrosting, it was a 
job that nobody cared to undertake, with the result that 
the heat absorbing capacity of the system had been so 
greatly reduced that it was almost impossible to main- 
tain safe temperatures during the summer months. It 
was recommended that a hot gas defrosting system be 
installed so as to permit the coils to be defrosted when- 
ever necessary. Apparently many engineers do not 
appreciate the necessity for defrosting; neither do they 
appreciate to what extent frost acts as an insulator on 
cooling coils. : 

Some of the many other things which affected both 
the eapacity and efficiency of the plant are lack of 
facilities for withdrawing oil from the freezing tank 
coils, breakage of one propeller shaft in the tank, result- 
ing in sluggish circulation and permitting several de- 
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grees of brine temperature difference in different parts 
of the tank. The plant was steam-driven with the steam 
supplied from both water-tube and_ return-tubular 
boilers. It was apparent, from an examination of the 
boiler plant, that one of the reasons for high fuel costs, 
of which the management had complained, was neglect 
of the operating details and lack of attention to proper 
boiler maintenance. 

None of the boilers was equipped with stack damp- 
ers for draft control and the boiler brick work 
being in a bad state of repair allowed large quantities 
of cold air to enter the furnace and combustion cham- 
ber. The blowoff valves on all boilers in service were 
leaking badly. The boiler feedwater heater was deliver- 
ing water to the feed pumps 15 deg. lower than what 
should have obtained with the amount of exhaust steam 
available for feedwater heating. None of the steam 
piping had been insulated and little of the low-tempera- 
ture ammonia piping had been insulated. The manage- 
ment was not willing te employ a competent chief 
engineer and pay a salary commensurate with such a 
man’s ability, hence the plant management was poor. 

While it was impossible to induce the management 
to make all of the improvements recommended, it was 
gratifying to know that enough improvements were 
made to enable the plant to deliver all the capacity 
required to take care of the refrigerating requirements 
without the necessity of installing additional refrigerat- 
ing capacity. 


TO OBTAIN INFORMATION on the clinkering and slag- 
ging values of washing of coals for gas making, cement 
burning and pulverized coal burning and in the metal- 
lurgical industries, an extensive program of coal sam- 
pling will be undertaken in the State of Washington by 
the United States Bureau of Mines, Department of 
Commerce. This work will be done by the Bureau’s 
Northwestern Experiment Station and Safety Station, 
in codperation with the University of Washington, 
Seattle, Washington. Samples will be selected of the 
coal at the working face and of each size of coal after 
preparation for shipment. Sampling of coal after prep- 
aration for the market is considered desirable because 
nearly one-half the coal produced in the state is washed. 
Samples will be analyzed at the Pittsburgh Experiment 
Station. Duplicate samples will be furnished the Col- 
lege of Mines, University of Washington, for use in 
study of the fusion temperature and chemical com- 
position of the ash. 


Recorps of the latest scientifie developments in 
utilization of coal as a raw material are now available 
in the published proceedings of the Second International 
Conference on Bituminous Coal held at the Carnegie 
Institute of Technology, Pittsburgh, Pa., in November, 
1928. The proceedings are in two volumes containing 
1927 pages of type and illustrations, comprising 111 
different manuscripts. According to the proceedings, 
the second conference had a registration of about 2000, 
ineluding delegates from 22 countries. The papers 
reproduced in the proceedings cover low temperature 
distillation, origin, composition and classification of coal, 
use of pulverized fuel, fertilizers from coal, purification 
and cleaning of coal, power and combustion, liquefaction 
of coal, tar and oil from coal, gasification of coal, and 
high temperature distillation. 
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Do Models Aid in Determining 
Design Data? 

BorH OF THE articles you have recently published 
on models—‘How Alabama Power Co. Uses Models to 
Predict Performance of Hydraulic Structures,’’ page 
986, April 15, and ‘‘Mittlere Isar A. G. Hydroelectric 
System,’’ page 539, May 1—are of unusual interest. 

It is easy to see how flow conditions, action of the 
spillways and of floods can be studied to advantage on 
models of dams and models of the stream bed above 
and below the dam, as reported by the Alabama Power 
Co. The value of models for tests mentioned in the 
last paragraph, however, is not so clear. This para- 


graph states, ‘‘By the use of models, spillway coefficients 


ean be obtained to a high degree of accuracy, turbine 
efficiency can be determined, water passages can be 
altered and improved, backwater curves can be estab- 
lished, treatment of spillway aprons for discharge can 
be determined, gate pressures and operations can be 
estimated and numerous other associated problems can 
be worked out in a satisfactory manner.”’ 


Does this mean that absolute values can be obtained 
for coefficients by using test results in conjunction with 
models or does it mean that relative results only are 
obtained? That is, do they assume that the most 
efficient model arrangement would also be the most 
practical full seale arrangement. It is only through 
this use of relative results that I can see any practical 
use for model runners. 

In the second article mentioned, some test efficiencies 
and ealeulated efficiencies are given. The actual effi- 
ciency proved to be 92.6 per cent while the calculated 
efficiency in one case was 91.1 per cent and in another 
93.7 per cent. Still another formula which would give 
results much higher than 93.7 per cent has been pro- 
posed. 

It would seem, after the extensive use Europeans 
have made of models and their continued disagreement 
on the methods of calculating results, that these tests 
ean be of little value from an absolute standpoint. So 
many factors enter into the problem that predicting 
results from model tests is largely a guess, so much of 
a guess that it is usual for European manufacturers to 
include a tolerance clause of 2 per cent in the contract; 
that is, if the efficiency, when tested, comes within two 
per cent of the guaranteed value, the contract is con- 
sidered filled. 
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Do not think that I disparage the use of model run- 
ners. I do believe, however, that at present and for 
many years to come, the only use that can be made 
of model wheels is for comparative testing purposes. 
Let, for example, each manufacturer submit. a model 
built to a given scale with his bid, adding, perhaps, 
suggestions as to intake and discharge passages, if these 
are not fixed by construction considerations. All of 
these models could then be tested in the same laboratory 
and the results should be an indication of their relative 
performance when built full scale. 

Built with interchangeable draft tubes, the results 
of a few years’ research would give, no doubt, data 
which in time could be used for predictions. It is barely 
possible that different types would give different results 
and that a certain model which showed highest efficiency 
might not give that degree of efficiency in full size tests. 
Formulas given take into consideration only one or two 
items, being based solely on the model scale in one case 
and on the scale and relative head in the other two. 
It is possible that velocity, entrance and exit angles, 
specific speed, and other items must be taken into con- 
sideration. 

Inasmuch as it is the users who will eventually re- 
ceive the benefit and as manufacturers must add this 
model expense to the cost of the finished machine, it 
is only fair to all who are interested that these models 
be purchased outright by the company requesting bids. 
Perhaps some national organization with testing facili- 
ties could be used as a central bureau to take over 
certain of these models for more complete testing and a 
complete and exhaustive study made of the action of 
models. 


Brooklyn, N. Y. Pau F. Rocers. 


Request for replies to Mr. Rogers’ queries brought 
forth the following from the authors of the statements 
referred to: 

REPLYING to Mr. Rogers’ discussion of use of models 
by the Alabama Power Co., I have the following com- 
ments to make: Models when properly constructed to 
represent in detail their prototype, including degree of 
roughness, will give exact coefficients without a correc- 
tion factor. 

The most efficient design shown by models need not 
be the most practical, as the question of economics must 
always be taken into consideration before adopting a 
final design. It is usually the case, however, that the 
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most efficient design, from a standpoint of refinement, 
is the most economical. Natural laws do not adapt 
themselves to tortuous channels but assume lines of sim- 
plicity, resulting in economical structures. 


Since absolute values are seldom desired, the present 
method of testing turbine models necessitates the de- 
duction of results by comparison of relative perform- 
ance. It is more economical to make a plant test to 
determine the absolute efficiency of a water wheel in 
conjunction with the water passages, than to reproduce 
the layout in the laboratory. 

Use of a formula to step up turbine test results to 
plant values is worse than useless: It is dangerous. 
The writer recalls a recent experience where tests were 
being made in one of the commercial laboratories, for 
the Alabama Power Co. It had been stated that the 
differential efficiency between the model runner and the 
large unit was 4 per' cent. This value was based on 
experience when using the standard model turbine in 
the laboratory. In this case, a complete new model was 
built, homologous to the proposed machine and a scroll 
ease placed around the casing. The laboratory results 
indicated a field efficiency of 95.1 per cent. No one 
believed that this value would be realized. The plant 
tests show 92.5 per cent, which is in line with results 
obtained on similar machines. The lack of agreement 
between the formula values and the actual results was 
due to the change in the model which approached more 
nearly the field condition. Had the degree of roughness, 
relative clearness, factor of friction and proportional 
heads been carried out in detail, absolute agreement 
between model and protype would have resulted. The 
influence of the penstock, scroll case, draft tube and 
tail race is so great a factor in the performance of 
a water wheel that the factors taken into consideration 
in the formulas are relatively unimportant. 

European manufacturers allow a tolerance of 2 per 
cent in their guarantees for the same reason that the 
American manufacturer allows a 1 to 3 per cent margin 
in his contract. As a matter of economy, he is forced 
to make use of a ‘‘type’’ model for laboratory purposes. 
He eannot construct a complete homologous layout in 
his plant without incurring considerable expense and 
the purchaser realizes that a plant test can be made for 
an equal or less amount. All of this has reference to 
attempting to arrive at absolute values in the laboratory. 


If plant tests were relied upon entirely, because of 
cost of models, further improvements in efficiency and 
saving in structure costs would not be possible, except 
through years of observation. The improvement in de- 
sign by comparative tests is a practical method of re- 
search. The purchasing company should assume the 
responsibility of developing the water passages, as the 
structural conditions are not pertinent to the turbine 
builder’s problem. 

Use of a common laboratory is of no moment except 
to insure a testing plant where accurate and reliable 
work can be executed. Each development of water 


power of sufficient size to warrant expenditure of re- 
search funds should be given a thorough test to deter- 
mine the most efficient and economical method of 
delivering the water to the turbine and effecting a suit- 
able discharge to the tail race. 


The manufacturer 
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should be responsible for the placing of an efficient 
turbine in the water passages. 

Birmingham, Ala. IT. A. WINTER. 

Data from studies of models are in no sense absolute 
results but in most cases, if the proper scales are chosen 
and the experimental work is performed by experts, the 
results will be well within the accuracy needed for 
engineering purposes. 

In the paper under discussion, the Moody formula 
gave a predicted efficiency of 93.7 per cent. The 
Camerer formula gave 91.1. When the acceptance test 
was made, as accurately as facilities would permit, 92.6 
per cent was obtained. In other words, the Moody 
formula came within 1.1 per cent. I submit that a 
model test, which will predict within 1.1 per cent the 
efficiency of a unit when tested in the field in actual 
operation, is not guessing. Furthermore, it is the 
writer’s opinion that, had this same plant been tested 
by two different consulting engineers using two differ- 
ent methods of measuring the water, the final efficiencies 
obtained would have been no closer than 1 per cent. It 
it because of this fact that Europeans allow a tolerance 
of 2 per cent in efficiency contracts. Very little data of 
this kind have been published. 

One of the grave difficulties which at present pre- 
vents the values obtained from turbine models from 
being used as absolute values, is the almost impossibility 
of reproducing, on the model surface, geometrical 
similarity. If the model is made of the same material 
as the full scale turbine, it will of necessity show some 
discrepancy. Just what this is and how it may be taken 
into account will depend upon the rapidity with which 
data are published and experimental research is made. 

An effort to secure a national hydraulic research 
laboratory which would publish some of this needed 
material has been made for a number of years by 
American Engineering Council and practically all the 
prominent hydraulic engineers of the country. That 
effort was recently blocked by General Edgar Jadwin, 
Chief of Engineers, U. S. A. In the hearings before the 
Committee, General Jadwin made the following state- 
ment: 

‘‘The practice of testing power wheels is an inter- 
mediate subject and I just want to say on that point 
that possibly it may not be so important right now for 
the reason that there are three large manufacturers of 
that class of machinery in the country and that each 
of them has a fine laboratory for testing those things 
and they are right out in the forefront of the proces- 
sion technically, in matters of this kind. So that, as 
far as I understand it, there is probably no great neces- 
sity for appliances of that kind or the establishment of 
a laboratory for that purpose on the part of the Gov- 
ernment at present.’’ 

Every hydraulic engineer knows that the true pic- 
ture is that given by Mr. Ward, President, I. P. Morris 
Company, in his statement: ‘‘ American industry and 
waterpower development in this country would be bene- 
fited by creation of a national hydraulic laboratory. 

. . We feel that the continued industrial prosperity 
of our country is basically dependent on our keeping 
in the front rank in knowledge and technical equipment 
and that our individual position is therefore vitally de- 
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pendent on scientific research in every field. In the 
field of hydraulics, there is a particular need for re- 
search facilities of broad scope, now very inadequately 
provided for in the United States.’’ 

These facts are brought out that Mr. Rogers and 
others interested may know that national hydraulic ex- 
perimentation and research will continue to be delayed 
and hampered so long as men with the ideas of Major 
General Edgar Jadwin head the Corps of Engineers. 

The turbine manufacturer usually builds only the 
turbines. Intake works, draft tube and other hydraulic 
structures are most frequently designed by others. 
Now, it sometimes happens that a manufacturer must 
bid upon a turbine whose intake and draft tube are so 
poorly designed that the efficiency of the unit would be 
materially lowered by using them. But the construc- 
tion engineer may refuse to change these structures 
because of the slight additional cost. The amount the 
efficiency would be increased cannot usually be com- 
puted but it could be easily shown by a model test. 

Naturally, the consumer should pay for these model 
studies. The exact method of including this cost is a 
matter for the manufacturer and the purchaser to settle 
between them. The point the author was trying to 
make in the article was that it frequently pays all con- 
cerned to insist on model tests. The saving in the long 
run greatly outweighs the cost of the models and the 
studies. 


Washington, D. C. BLAKE R. Van LEER. 


Nails Form Jig for Cutting Hose 

TIEAVY sTEAM or air hose of any kind is hard to cut 
even with a sharp knife and much harder to cut off 
squarely. Four nails and a block of wood or the edge 











NAILS HOLD HEAVY HOSE, SO THAT IT CAN BE CUT 
SQUARE WITHOUT DIFFICULTY 


of a bench will make an excellent little jig for the job 
when there is considerable cutting to be done. Drive 
in two nails vertically and far enough apart so that the 
hose will just pass between them. An inch or so from 
them, drive in two more at an angle so that they will 
lightly pinch the top of the hose. The hose cannot 
move or slip, though it is easily turned with the fingers 
during the cutting. You can quickly and easily cut off 
many pieces of thick heavy hose and the ends will be 
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as even and true as the surface of a face plate. Wetting 
the knife helps greatly in making the cut. 
Missouri Valley, Iowa. FRANK W. BENTLEY, JR. 


Washing a Horizontal Tubular Boiler 
AFTER READING the article on washing return tubular 
boilers in the June 1 issue, I thought that the method 
in use here might be of interest. We have very poor 
water for boiler use and since changes were made in the 
source of supply, the situation has been made worse. 
In the past, a washout every 30 days dealt fairly 
well with the mud and scale situation but, since the 
change in the feedwater, washouts are on a two weeks’ 
basis. Formerly we depended on a tube vibrator to 
clean the tubes but as cleaning was required so often 
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TANK, WHEN FILLED WITH KEROSENE OIL AND CON- 
NECTED WITH AIR COMPRESSOR FURNISHES SPRAY AT 
60 LB. PRESSURE FOR CLEANING BOILER 


and scale deposits were accumulating on the boiler shell 
at places that could not be reached by a scaling hammer, 
something had to be done and at once. So we secured 
a tank, shown in the sketch, in which to use kerosene 
oil under pressure. Our new method of procedure is 
as follows: The boiler is taken out of service and al- 
lowed to stand with water in it until it has entirely 
cooled; then the water is drained off and manhole and 
handhole plates are removed. Fire hose is then con- 
nected to the fire pump and the boiler washed first from 
the top manhole and then from the front. All loose 
seale that has not been washed out is hoed out. 

We then go inside of the boiler and on top of the 
tubes and spray all parts with the kerosene oil. This 
is allowed to soak in for as long a time as possible, after 
which the boiler is given its final wash with the fire hose 
under 60 Ib. pressure. The spray nozzle is made by 
flattening the end of a short 14-in. copper pipe. — 

We now have the cleanest boiler we have had since 
I came to this plant. There is quite an argument 
against the use of kerosene oil in boilers but I think 
there is little danger if reasonable precautions are taken. 

Mechanicsville, N. Y. R, F. Leacg. 
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Inertia Forces Cause Thumping 
in Engine 

WE HAVE A SMALL vertical steam engine which was 
refitted, four months ago, with new pistons, new wrist 
pins and bushings, new valve and connecting rod. The 
cylinders were also rebored. After being refitted, the 
engine ran without making a sound until recently when 
a fairly loud knock was heard. Since then the knock 
has been repeated at various intervals and has then 
disappeared after a few minutes. 

A lighter oil was recommended for the wrist pins to 
keep them lubricated. What do you think causes the 
knock to come and go? L. C. 

A. Your trouble is due to the inertia effect which 
was set up after the larger diameter pistons, which were 
obviously heavier than the former pistons, were installed 
in the engine. 

At a sufficient speed, the weight of the moving parts 
including the piston causes the piston to fly away from 
the force that is acting upon it and the connecting rod 
would then be pressing against the outer brass at the 
end of the stroke; the sudden admission of steam forces 
the piston in the opposite direction causing a knock. 
You may determine whether this is so by taking 
speedometer readings and observing that at a slightly 
higher speed the knocking occurs. 

Besides reducing your speed there are two other 
ways of avoiding the knock if it is due to the cause in- 
dicated; you may be able to reduce the weight of the 
moving parts, especially the piston, by making the cast- 
ing thinner and reducing its length or you may increase 
your compression pressure. Any one of these expedi- 
ents will reduce or counteract the force of inertia which 
causes the sudden change of pressure on the connecting 
rod brasses from one side to the other. 


Boiler Horsepower Calculation 
WILL YOU KINDLY let me know how to calculate the 
horsepower of a boiler when the total pounds of steam 
generated is known? We have a steam flow meter con- 


R. W. M. 


A. Boiler horsepower is defined as the equivalent 
evaporation of 34.5 lb. of water from 212 deg. F. to 
steam at 212 deg. F. It is necessary, therefore, to first 
determine the equivalent evaporation of the boiler under 
the conditions of operation. 

As you have given no data regarding the conditions 
of operation, they will be assumed in the following 
example and you can substitute your values for those 
assumed in order to obtain the horsepower of your 
boiler. 

Assuming the boiler to generate 1000 lb. of steam an 
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hour, having a quality of 98 per cent and operating at 
a pressure of 100 lb. gage with feedwater at 150 deg. F. 
we first caleulate the amount of heat absorbed by the 
water in the boiler. 


One thousand pounds of water are raised from 150 
deg. to 337.9 deg., which is the boiling temperature at 
100 lb. gage or 114.7 lb. absolute. Hence we have 
(337.9 — 150) x 1000 = 187,900 B.t.u. to raise the 
water to boiling temperature. 


Latent heat of 1 lb. of steam at 100 lb. gage pressure 
according to Goodenough’s Steam Tables is 882.3 B.t.u. 
Since the steam contains 2 per cent of moisture, only 
98 per cent of the 1000 lb. delivered is steam so 980 < 
882.3 — 864,650 B.t.u. are used to convert the water 
into steam; the total heat then is 187,900 + 864,650 — 
1,052,550 B.t.u. absorbed by the boiler. The latent heat 
of steam at 212 deg. is 971.7 B.t.u., therefore dividing 
1,052,550 by 971.7 gives 1803.2 as the equivalent evapo- 
ration from and at 212 deg. and 1083.2 ~ 34.5 = 31, . 
which is the horsepower of the boiler under these operat- 
ing conditions. 


Stopping Engine-Generator Set 


Wuat ARE the various steps that should be taken 
when shutting down a Corliss engine which drives a 
generator ? J. W.B. 


A. The first thing is to reduce the field current until 
no current flows through the generator; then trip the 
main circuit breaker. If the generator is of the direct- 
current type and is connected in parallel with other 
generators, the equalizer switch must be thrown out 
after the circuit breaker has been pulled. 


A simple Corliss engine is stopped by closing the 
throttle valve and unhooking the eccentric rod from the 
pin on the wristplate, by means of the unhooking gear 
provided for that purpose. As soon as the eccentric 
rod is unhooked from the pin, the starting bar should 
be put in the wristplate socket and worked by hand 
until the point in the revolution of the crank is reached 
at which stoppage is desired. The engine should come 
to a stop very slowly. After the engine is stopped, the 
oil feeds should be shut off and the main stop-valve 
closed so as to be fully seated but not jammed down on 
the seat. 

If the engine operates with a surface condenser, the 
vacuum pump should then be stopped, after which the 
cooling water inlet discharge valves should be closed 
and the engine cylinder drained. With a jet condenser, 
the procedure would be the same except that the cool- 
ing water inlet valve should be closed at the same 
moment that the engine is stopped. 





POWER PLANT 
ENGINEERING 


Safety Hazards—-Why Do We 
Tolerate Them ? 


An interesting answer to the question, ‘‘how to de- 
crease our nation’s accidents’? was given recently by 
W. H. Cameron, managing director of the National 
Safety Council in an address before the Michigan Safety 
Congress. Two sources of control of accidents must be 
employed, according to Mr. Cameron; first, by insisting 
that physical conditions be made safe and second, by 
convincing human beings that the hazards of modern 
life must be respected. He considered four funda- 
mental requisites for the control of the national acci- 
dent problem. 1. We must believe in safety. 2. There 
must be acceptance of the principle of personal respon- 
sibility. 3. There must be an active, not a passive, atti- 
tude toward safety. 4. There must be leadership to 
eradicate accidents. 

Self preservation is one of the strongest human in- 
stincts, and to it can be made effective appeal. Why 
can a tragedy such as the Cleveland hospital disaster 
occur? We believe in safety but we fail often to visual- 
ize the possible effect of a disregard of known safety 
standards. We fiout our individual responsibility in 
the matter because repeated infraction of some rule or 
rules has not perchance resulted in accident. Familiar- 
ity with the dangerous condition leads to contempt of 
safety methods. 

It seems necessary, from time to time, that the public 
be aroused in safety matters and shocked into action by 
some such disaster as that which occurred in Cleveland. 

Enough of material and method is now available for 
use in combating any hazard. The National Safety 
Council particularly has done much in setting standards 
and establishing methods. Definite prevention rules 
are promulgated by the National Board of Fire Under- 
writers. In the light of the vast amount of material 
available for guidance it seems strange that such dis- 
regard of known standards should be practiced today 
by officials of a public or quasi-public institution when 
so many persons’ lives are involved. 

According to an investigation by engineers of the 
National Safety Council three major safeguards were 
lacking at the Cleveland hospital. 1. The film storage 
room should have been on the roof and not in the base- 
ment. 2. The film storage room should have had auto- 
matie sprinklers. 3. The non-inflammable film is much 
safer for hospital use. Any one of these safeguards 
would probably have averted the loss of life. 

Other precautions such as protection of heating and 
lighting equipment, use of incombustible shelving as 
well as of reom construction, installation of adequate 
vents to the outer air, proper maintenance of a self- 
closing fire door and installation of automatic sprinklers 
were disregarded. It is well known that ordinary nitro- 
cellulose photographic films such as were stored in the 
film room are hazardous when heated, due to the poison- 
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ous and inflammable gases which are given oft under 
that condition. 

Should not the lesson, so dearly learned, impel each 
person charged with the responsibility of providing 
living and working conditions, especially for masses of 
people, to examine carefully the safety standards per- 
taining to conditions under his care? 





The Service 1 Per Cent of Our Income 
Buys 

It is estimated that but six per cent of the income 
of the average family of the United States is devoted 
to the purchase of service from the public utilities. Of 
this, but 1.03 per cent is for electricity as such, although 
0.42 per cent is for street cars and so indirectly affects 
the power plant. 

This expenditure is of course largely for lighting, 
although the rapidly decreasing cost of power is en- 
couraging the use of dozens of new electric appliances 
in the household. A recent N. E. L. A. report shows 
that in 1928 some 561,000,000 incandescent lamps were 
sold. Portable lamps and shades were next in the list 
with 7,000,000, although three other items, electric irons, 
percolators and vacuum sweepers ran well over a 
million. Washing machines, fans, toasters, heating pads 
and waffle irons each ran well ovér half a million sales 
with refrigerators, sewing machines, hot plates and 
heaters very close to this mark. Items from 10,000 to 
200,000 sales ran mostly to luxuries such as corn 
poppers, vibrators, violet ray outfits, clocks and health 
exercisers. 

Not all of these sales are confined to the city as, 
with the rapidly expanding rural service, many of the 
farms are utilizing electricity for household as well as 
for farming purposes. In fact, electricity is proving 
to be a factor which cannot be ignored by the modern 
farmer. 

The value of electric light to increase egg produc- 
tion has been demonstrated. Professor Clevenger at 
Northeast Missouri State College increased the produc- 
tion of a flock of 350 pullets on the demonstration farm 
from 8 to 20 eggs per day during a week’s time by 
leaving the electric lights in the scratch pens on three 
hours a day. The increase kept up until a total of 115 
eggs per day was reached. 

For incubators and young chicks the value of light, 
ultra violet rays and electric heaters has been well 
demonstrated. Similarly on all kinds of farms, elec- 
trie power is being utilized for chopping feed, for ele- 
vators, milkers, milk coolers, and other labor saving 
devices. 

Electricity is being utilized to a greater extent than 
ever before with new uses for it being discovered each 
day. Already, after but 50 years, it is the dominating 
factor in our industrial and domestic organization. 
What the problems of our industry will be when the 
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Golden Jubilee is forgotten and the Centennial is being 
celebrated is beyond conjecture. Some would have us 
believe that the whole world will be flying at that time 
but, whether or not that happens, we are relatively sure 
that electricity in some forms will be the most important 
factor, in spite of the fact that it now affects directly 
but about 1 per cent of our average income. 


Kansas City Owns the Oldest 


and Newest Generators 

Since the early days when the entire electric light 
system consisted of 20 are lights, Kansas City has been 
proud of the lighting system and constantly improved 
electric power facilities which have been a considerable 
factor in the industrial growth of the city. 

With the completion of the new 1200-Ib. section of 
Northeast Station, it is in a proud position occupied by 
but a few communities, of being supplied by electricity 
from one of the most modern of high-pressure plants. 
Introduced at Edgar, closely followed by Lakeside and 
Northeast Stations, the 1200-lb. cycle is, judging from 
new construction now under way or proposed, destined 
to be a widely used pressure for large new central 
stations serving industrial power centers. 

Fortunately, due to the foresight of E. R. Weeks, 
superintendent of the first Kansas City plant, the early 
machines which helped to make power-history, have not 
been lost sight of. The old dynamo, said to be one of 
the first two constructed by Thomas A. Edison, is still 
in use for instruction purposes. 

Near the end of the are light era, the old dynamo 
was used to help operate the first incandescent lights 
in Kansas City, a string of them being hung up in 
the company’s office to demonstrate their usefulness to 
business even for office use. 

Of the two original dynamos, one was sent to 
Schenectady and later lost in a fire, leaving the only 
existing original Edison dynamo at Northeast High 
School in Kansas City. It was loaned to the physics 
department there by Mr. Weeks and serves as an 
example of the progress made in electrical equipment. 
Contrasted with the new 1200-Ib. machine at Northeast 
Station, the progress made in such a short length of 
time is almost unbelievable. 


‘*Peace Hath Her Victories 


No less renowned than those of war.’’ Nowhere, to 
our knowledge, has a better illustration of the truth of 
that time-worn phrase been given than in the impressive 
tribute paid to Thomas Alva Edison at the recent 
N.E.L.A. convention, as reported elsewhere in this issue. 
This great burst of acclaim from all quarters of the 
world, coming to a focus at that convention is probably 
the first world-wide ovation of its kind ever accorded a 
man who was not a warrior, a politician or a mounte- 
bank. 

Great as Mr. Edison’s achievements have been as an 
inventor, one thing uppermost in the minds of his 
former associates who eulogized him at the convention 
was the warmth and inspiration of his friendship. It is 
significant that to them he is ‘‘the Old Man,’’ to him 
they are his ‘‘boys.’’ : 

To the world, Edison is not only the inventor of the 
ineandescent lamp but also the pioneer in fundamental 
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discoveries involving the telegraph, the motion picture 
camera, the phonograph and in a score of other fields 
of the highest importance to society. F 

Still more important than these things is the fact 
that the world has taken an opportunity to tell him 
while he is still alive—and still working—what a great 
man he is considered to be. That this must be a deep 
and glowing satisfaction to him cannot be doubted. To 
come to the age of 82, having worked constantly for 
most of that time in a field in which all one’s abilities 
and interests lie, to produce devices that change the 
entire course of a world civilization, always building 
rather than destroying and then at the end of that time 
to know that one’s work is considered of the highest 
importance and well-performed—what greater reward 
could ‘‘the Old Man’’ imagine? 

He has never sought publicity, has never played to 
the gallery, has never deliberately courted the plaudits 
of the world. Yet now he receives them unsought and 
will continue te receive them during this year of Light’s 
Golden Jubilee, celebrating the 50th anniversary of his 
invention of the incandescent lamp. 

It is a healthy sign in the world. It is an indication 
that the time may soon be coming when the awe-inspir- 
ing warrior who tears down empires to rebuild them to 
his own desire, master politician who uses the public 
and its money as sO many pawns in a game he must 
win merely to show his own power, will be less venerated 
and respected than the man who produces for society 
tools and devices that help to lift burdens from the 
backs of men and make them, if not happier, at least 
able to face their problems with more intelligence and 
greater power. 

The American people should be proud that, as Dr. 
Alberto Pirelli has said, Thomas Alva Edison belongs 
to the world and that the world is telling him now what 
it thinks of him, instead of carving it on a granite 
monument which he might or might not be able to read 
after he is dead. We can almost vizualize the shades of 
some of the world’s most notable conquerors and states- 
men, now little more than names in the minds of most 
people, turning green with envy as they note humanity’s 
tribute to a man whose sole ambition was not to destroy 
men but to help them to live better. Truly, ‘‘peace hath 
her victories, “* 


Effect of High Copper Prices on the 
Electrical Industry 


Prevailing high copper prices are causing some con- 
cern in the electrical industry which consumes approxi- 
mately half of the copper demands of the United States. 

Recently copper prices reached a level ten cents 
above the average price of fourteen and one-half cents 
prevailing since 1913. The difference, if it continues, 
is estimated to cost the electrical industry at least 
$200,000,000, about 75 per cent of which will fall on 
the light and power companies and electrical manu- 
facturers. 

In the power industry alone, the consumption of new 
copper, exclusive of old reclaimed copper, is in excess 
of 100,000 tons a year. An increase of ten cents in 
the cost of electrolytic copper means an increase of 
about 12 per cent in the finished wire, representing an 
added expense in the construction of new facilities of 
at least $25,000,000 a year. 
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N.E. L.A. Celebrates Sc Golden Jubilee 


At Its 52ND CONVENTION, IN AN JMPRESSIVE SETTING ForRMED By ARTISTIC 
LIGHTING OF ATLANTIC CiTy’s BOARDWALK AND NEW CONVENTION HALL 


IGHT in all its manifestations of beauty and of 

convenience to men, as produced by the present- 
day incandescent electric lamp, epitomized the 52nd 
annual convention of the National Electric Light Asso- 
ciation, held in the new Convention Hall at Atlantic 
City, N. J., June 3 to 7. There were, of course, thou- 
sands of examples of the use of power which were not 
so spectacular, although perhaps just as important. But 
light it was that filled the eye: by day, to the accom- 
paniment of the sea breeze, light from a blue cloudless 
sky that, as President Arkwright said, seemed to smile 
upon the activities of the association; by night, a glow 
of artificial light bathing buildings, sky, ocean in an 
impressive tribute to Light’s Golden Jubilee and to 
Thomas A. Edison, who, in 1879, perfected and put into 
commercial use not only the first electric incandescent 
lamp but also many of the technical methods by which 
electricity for lighting it, as well as for power purposes, 
could be distributed to large groups of people. 

In this atmosphere, the convention heard many in- 
teresting papers by leaders of the industry on rate 
making, need of increasing domestic sales, need for sys- 
tem planning, standardization, research, public rela- 
tions, rural electrification, industrial development, regu- 
lation and other pertinent subjects. 


The activities of the convention reached a peak on 
Thursday, June 6, in a great tribute to Mr. Edison at 
the general session of the convention, in which many of 
his early associates, ‘‘his boys,’’ as he called them, paid 
their respects to the technical genius and the inspiring 
friendship of ‘‘the Old Man,’’ as they affectionately 
eall him. Throughout the convention, Mr. Edison’s 
name was uppermost in the mind, as speaker after 
speaker referred to his greatness and acknowledged the 
association’s responsibility to him for its existence, as 
an outgrowth of his fundamental discoveries in the uses 
and distribution of electric light and power. 


Not the least important of the convention features 
was the showing at each general session of talking mo- 
tion pictures, made especially for the occasion, of out- 
standing foreigners commenting on Light’s Golden 
Jubilee. At the Thursday morning session, such a pic- 
ture was shown of Mr. Edison himself, as he was unable 
to appear in person. He discussed briefly some of his 
early experiences in developing the incandescent lamp 
and expressed his pride and gratification that any small 
part he had had in developing it had resulted in such a 
great industry as that exemplified by the N.E.L.A. It 
was pointed out later by one of the speakers that the 
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talking motion picture that made it possible for Mr. 
Edison to address the convention depended in a great 
degree during its development upon some of the funda- 
mental work done in his early experiments with the 
motion picture and in reproduction of sound. 


After the usual preliminaries, the convention opened 
on Tuesday, June 4, with President P. S. Arkwright of 
the Georgia Power Co. in the chair. A general session 
was held each morning with meetings of accounting and 
engineering sections on Tuesday afternoon, of the com- 
mercial section on Wednesday afternoon and of the 
public relations section on Thursday afternoon. On 
Thursday evening, the public policy session was held, at 
which a combined program of speeches and entertain- 
ment features was presented and broadeast throughout 
the country by the National Broadeasting Co. 


ENTERTAINMENT AND FEATURES OF CONVENTION HALL 


Each evening during the convention there was danc- 
ing in the ballroom; afternoon entertainment was pro- 
vided for the ladies in the form of golf and other sports 
and ecard parties. Throughout the convention, B. A. 
Rolfe’s orchestra supplied music for dancing. On 
Wednesday evening, Helen Morgan, Julia Sanderson 
and Frank Crumit entertained. At the public policy 
session, Frieda Hempel, soprano, and Albert Spalding, 
violinist, each rendered two groups of solos, which were 
received with great enthusiasm. 


Members of the association and their families—a 
total registered attendance of approximately 12,000— 
were much interested in the new Atlantic City audi- 
torium which housed all the convention activities. This 
structure was formally dedicated on Friday, May 31, 
with elaborate ceremonies in which Vice-President 
Charles S. Curtis, President Arkwright of the N.E.L.A., 
many members of the association and the entire popu- 
lation of Atlantic City participated. The exhibition of 
equipment for the N.E.L.A. convention was also opened 
at that time in the main auditorium. 


It was the size, decorative scheme and lighting of 
this auditorium that thrilled visitors. This room has a 
gross exhibit area of 268,000 sq. ft. It_is 350 ft. wide 
and almost 600 ft. long and can seat 40,000 people. Its 
roof is supported by 350-ft. trusses, in the sides of 
which are placed batteries of lamps with movable color 
screens so that many combinations of colored lighting 
effects can be obtained. In this auditorium were artist- 
ically arranged the exhibits of 259 manufacturers, 
including all types of electrical equipment used in dis- 
tributing power and in utilizing it in home and indus- 
try, as well as many exhibits featuring the incandescent 
lamp. 


The ballroom, at the front of this great building, 
measures 130 ft. by 185 ft., and can seat 5000 people. 
Here all the sessions of the convention were held. Here, 
too, the effectiveness of the indirect lighting scheme 
and the beauty of the wall and ceiling decorations 
evoked the admiration of the convention. Both in the 
ballroom and in the auditorium, the color scheme has 
been designed to duplicate the restful tones of the sea, 
sky and sand outside. In both rooms, a specially de- 
signed public address system makes it possible for a 
speaker to be heard perfectly at any part of the hall. 


ENGINEERING 


First GENERAL SESSION 


Returning, now, to the proceedings of the conven- 
tion itself, the convention was weleomed to Atlantic City 
by a representative of Mayor Anthony M. Ruffu. Fol- 
lowing this, President Arkwright delivered his presi- 
dential address, in which he stressed the sincerity of 
the motives of the electrical industry, advocated the 
golden rule in public contacts and expressed his con- 
fidence in the great future of the industry. 

Treasurer P. S. Young, Public Service Electric & 
Gas Co., reported that the finances of the association 
are in excellent condition and that funds have been 
set aside for the research in pure science agreed upon 
last year. Managing Director Paul S. Clapp then re- 
viewed briefly the progress of the industry for the past 
year. He pointed to the increase of 15 per cent in’ 
electricity used in homes during the year, calling atten- 
tion to the increase of only 3 per cent in its cost while 
general living costs are about 70 per cent more than 
before the war. Mr. Clapp then discussed the increas- 
ing use of electricity in industry and the work done by 
association headquarters in obtaining data, assisting the 
Geographic divisions and in other activities. 

Principles of rate making were discussed in detail by 
William L. Ransom of the firm of Whitman, Ransom, 
Coulson & Goetz. J. F. Owens spoke on the work of 
the Public Relations National section. 


CusToMER Buys Service, Nor ELEcTRICcITY 


Speaking on The Customers Side of the Meter, A. W. 
Robertson, chairman of the board of the Westinghouse 
Electric & Mfg. Co., said that the reliability of service 
rendered the consumer by the public utilities explains 
why various attacks on them have failed to disturb their 
prosperity and growth. But the customer’s side of the 
meter is different from the utility’s side, since the con- 
sumer is buying an electric percolater primarily to 
secure good coffee more conveniently, lamps not to con- 
sume current but to furnish light, and so on. In short 
he buys the service electricity will give him, rather than 
the electricity itself. Therefore, said Mr. Robertson, 
the utility must interest itself in seeing that he gets 
that service by use of the right appliances. 

In a talking motion picture, Sir Ernest Benn, pub- 
lisher, of London, spoke on the superiority of private 
enterprise, pointing out how, in all the course of his- 
tory, only the individual creates, operates and passes 
on his creations to others, while the community can only 
own it, not create it, therefore the community cannot 
care as well for it. 


ENGINEERS Must Ger More System Capacity 
Per DoLuAR INVESTED 


The meeting of the Engineering section on Tuesday 
afternoon was opened by the Chairman, E. C. Stone, 
of the Duquesne Light Co. Later in the program, he 
gave a resume of the work of the engineering section. 
In this report, he emphasized the point that since the 
utilities have made such great progress in raising fuel 
efficiencies, the objective of the section continues to be 
more system capacity per dollar of investment, because 
economical system design and control of construction 
costs offer the greatest opportunity for economies, the 
cost of generation having become a minor item. Mr. 
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Stone reviewed the work of the section and its various 
sub committees in accident prevention, electrical codes, 
and so on. He reviewed the work that has been done 
by the Power Systems Committee in stressing the de- 
sirability of developing systems as a whole, involving 
every step from forecasting load to the financial state- 
ment justifying the necessary investment. System 
stability and lightning protection have also received 
attention. ; 
Prime movers committee reports no material change 
in steam pressures or temperatures during the year, 
said Mr. Stone. With the exception of a few 1400-lb. 
plants, most of the new plants use 400 or 500 lb. pres- 
sure. Size of boilers has kept pace with increase in size 
of turbines, boilers of 800,000 to 1,000,000 Ib. an hour 
capacity will soon be in use and there are indications 
that power plants may yet be built with only one boiler 
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per turbine, he stated. The hydraulic power committee 
has given much consideration to fishways, dam design, 
forecasting water supply, and so on. The electrical 
apparatus committee has studied control of system fre- 
quency, insulating oil, circuit breakers, motors, meters, 
transmission line equipment, standardization. In 
closing, Mr. Stone again emphasized the importance of 
system planning, power uses and standardization and 
the necessity for engineers able to see their systems as 
integrated wholes. 

Speaking on standardization, L. L. Elden of the 
Edison Electric Illuminating Co. of Boston, showed how 
standardization is practiced in many fields, how stand- 
ards must change to conform with progress and what 
standardization has accomplished in improving and 
lowering costs of lamps, motors, piping and valves, 
meters and other equipment. Much has been done, he 
said, but it is apparent that much more can be done 
to the benefit of the entire industry. 


NEED FoR SysTeEM PLANNING 


Shall We Grow Like Topsy or According to Plan? 
asked A. C. Marshall of The Detroit Edison Co. In 
answering the question, he pointed out developments 
in the industry that tend to increase the investment per 
dollar of earnings in spite of rapidly growing gross 
income. Some of these are necessitated by growth of 
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load, replacement of obsolete equipment, need for relia- 
bility of service and other factors. Most of our systems 
have ‘‘just growed”’ like Topsy, he said, with the result 
that they have been rebuilt time and again to meet the 
duties imposed by increased system capacity. He sug- 
gested that if Eva typifies orderly and thoughtful de- 
velopment as contrasted with the haphazard growth of 
Topsy, the industry should emulate little Eva. In his 
opinion the science of distribution, in theory, practice 
and equipment is far behind that of generating plant, 
transmission lines, lamps or meters. 

F. R. Phillips, vice-president and general manager 
of The Philadelphia Co., addressing the section on 
Engineers and Engineers, said that the type of engineer 
for whom there will always be a erying need must be 
more than a technician; he must be a manager, well 
versed in economies, finance and public affairs, possess- 
ing sympathetic understanding as a leader, dominated 
by a desire to promote the public welfare in order to 
bring successful results not only out of his own vision 
but also out of the vision of others so that the dreams 
and aspirations of mankind may come true. 


Stoan Apvocates Domestic SALes INCREASE RATHER 
THAN RATE INCREASE 


At. the second general session on Wednesday, one 
of the outstanding speeches was that of M. S. Sloan, 
president, New York Edison Co., on the subject of Sales 
Increase or Rate Increase. In 1922, he said, there were 
sold 7.54 kw-hr. per dollar invested as against 6.61 in 
1927, a decrease of 12.5 per cent. The average price 


decreased correspondingly from 2.81 to 2.71 cents or 
3.5 per cent, the revenue fell from 21.1 to 17.9 cents 
per dollar of investment, the rate of capital turnover 
inereased from once in 4.72 yr. to once in 5.58 yr., or 
18 per cent, while the investment per kilowatt-hour in- 
stalled increased from $312 to $367, or 17.5 per cent. 

The answer to this economic problem is increased 
domestic sales, said Mr. Sloan. ‘‘Only direct necessity 
eurtails residential use of electricity,’’ he continued. 
‘‘The business is desirable under rates that induce con- 
sumption of more and more energy at favorable rates 
after the fixed charges are met. The customer making 
the largest use of service is also likely to be the best 
satisfied one and it is our duty and privilege to ap- 
proach our sales problem from that point of view.”’ 

At this session, railroad electrification and its rela- 
tion to the public utility were discussed by Britton I. 
Budd, president, Public Service Co. of Northern IIli- 
nois, and by George Gibbs, consulting engineer, of Gibbs 
& Hill. Marshall E. Sampsell, Central Illinois Public 
Service Co., discussed the work of the Commercial 
National Section and P. B. Zimmerman, secretary of the 
National Food Preservation Council, explained how his 
organization is working to show the necessity of keeping 
many foods at or below 50 deg. to prevent bacteria 
growths. By means of a talking movie, Dr. Alberto 
Pirelli of Milan, Italy, president of the International 
Chamber of Commerce, extended the greetings of the 
world to Mr. Edison on the occasion of Light’s Golden 
Jubilee. J. J. Carty, vice-president, American Tele- 
phone & Telegraph Co., spoke on the ways in which 
both pure scientific research and industrial research 
have been of inealeulable benefit. 





ee ee ae a a a a a a a a a ae a a ee ee ae a — ee 


a 


iin 


a a a ce es 


= 


a a a ae ae ae a 


~~ — +S 


wT TTClClUhOrOrlUlCUhhClUCU NUWCUCUC wrmlCUC(C rCOCUC STC OHFCé~ MP 


POWER PLANT 


July 1, 1929 


FRIENDS TELL OF EpIson’s INFLUENCE ON THE INDUSTRY 


At the Thursday morning session, as noted above, 
the entire program was in the form of a tribute to 
Thomas A. Edison, the Edison pioneers attending in a 
body. John W. Lieb, introduced as Mr. Edison’s first 
electrician, hence the first central station engineer, was 
honorary chairman. Mr. Lieb presented a resolution 
of felicitation from the convention to Mr. Edison, which 
was duly adopted. R. H. Boynton announced plans for 
Light’s Golden Jubilee, celebrations of which will con- 
tinue throughout the year, reaching a climax on Oc- 
tober 31. 

On that day, it is planned that every city will hold 
a light festival. The celebration will center at Dear- 
born, Mich., where Henry Ford has reconstructed Mr. 
Edison’s original Menlo Park laboratory. On that day, 
in the reconstructed laboratory, using the original work 
bench and tools, Mr. Edison will enact the triumphal 
moment when he perfected the incandescent lamp. It 
is planned to have this scene broadcast by radio. 

Charles L. Edgar, president, The Edison Electric 
Illuminating Co. of Boston, speaking on The Inspira- 
tion of a Name, said that Edison was one of that great 
group inspired by visions, as contrasted with the group 
devoted to causes. Mr. Edgar’s thought, however, had 
more to do with Edison as the individual and friend 
than as the inventor; he recounted his own personal 
experiences with him and told of the inspiration Mr. 
Edison has been to the men in the industry. 

Elmer A. Sperry, president of the American Society 
of Mechanical Engineers, then recounted some of his 
experiences of 50 yr. ago in witnessing the birth of the 
electrical industry. He told how the problem of inter- 
ference between are lighting and telephone circuits 
quickly arose, how this resulted in a first meeting of the 
National Electric Light Association, of how the problem 
was solved and how the same problem of interference 
is of interest today. 

The next speaker, Thomas N. McCarter, President, 
Publie Service Electric & Gas Co., spoke of the par- 
ticular interest the state of New Jersey has in Mr. 
Edison, recounted the benefits conferred on humanity 
by his inventive genius and suggested the desirability 
of a more fitting monument to him at Menlo Park than 
the one that now stands there. 


Henry Forp AtTTrenps To Honor EDISON 


In introducing Henry Ford to the convention, E. 
Wilbur Rice, Jr., told in detail of Mr. Ford’s early 
connections with the electrical industry, of his early 
meetings with Edison, of Edison’s encouragement of 
him in his plans for an internal combustion engine for 
driving an automobile and of the later friendship of the 
two men. At the Dearborn museum, he said, Edison 
was asked to walk in the soft concrete of the entrance 
walks, thus leaving his footprints there for posterity 
to see. Mr. Ford, on being introduced, spoke briefly, 
stating that at Dearborn 8000 complete electric plants 
are made every day. 

Then followed the talking movie in which Dr. Pirelli 
introduced Mr. Edison, who greeted the convention, 
after which Berton Braley, the poet, read a paper on 
The Lamp of Aladdin, telling what happened when 
Thomas Aladdin Edison rubbed a lamp 50 yr. ago. 

At the Public Relations section session on Thursday 
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afternoon, B. C. Forbes, of Hearst Publications and 
Forbes Magazine, awarded the prize in the Forbes 
Magazine Public Relations Contest to Puget Sound 
Power and Light Co. 


Et Paso Exvectric Co. Wins Corrin AWARD 


The Public Policy session on Thursday evening 
opened with the presentation by President Arkwright 
of the Charles A. Coffin award, for the highest con- 
tributions during the year to the development of the 
industry and the benefit of the public to the El Paso 
Electric Co. W. W. Freeman, Columbia Gas & Electric 
Corp., read the report of the Public Policy committee 
and Julius H. Barnes, chairman of the board, Chamber 
of Commerce of the United States, spoke on America’s 
Fifty Years of Aladdin. Mr. Barnes reviewed in some 
detail the changes that electricity has produced in the 
world and showed that, far-reaching as they have been, 
they are but the beginning of a new and greater era. 
Musie by B. A. Rolfe’s orchestra, Frieda Hempel and 
Albert Spalding filled the remainder of the program, 
which ended with dancing. 


New Inpustries DEVELOP IN SMALLER TOWNS 


At the final session on Friday morning, James L. 
Madden, Vice-President, Metropolitan Life Insurance 
Co., reported some of the results of a fact-finding survey 
of industrial development recently made by his com- 
pany. It was found, said Mr. Madden, that the real 
industrial development came from new industries 
started within the communities themselves, the migra- 
tion of industries being relegated to a much smaller 
role than was expected. Relocations accounted for only 
9.4 per cent of the plants gained by various commu- 
nities. New industries accounted for 81.8 per cent of 
the plants gained and branch plant 8.8 per cent. 
Analysis was made of 2084 communities representing 
about 75 per cent of the urban population of the United 
States and 2/3 that of Canada. 

Industrial growth of small cities was especially noted, 
said Mr. Madden, because of lower manufacturing costs, 
improved railway service and good power service from 
interconnected systems. Mr. Madden pointed out the 
need for continuation of this industrial survey, prefer- 
ably by a neutral agency such as the Department of 
Commerce, to determine how, why and where industry 
is growing or moving. 

J. R. Howard, past president of the American Farm 
Bureau Federation, speaking on Rural Electrification 
said that just as fast as the utilities can give the farmer 
power at prices he can afford, he will uot have to be 
educated as to its uses, he knows all about them now. 

Regulation was the subject of a detailed analysis 
by W. J. Hagenah, vice-president, Byllesby Engineering 
& Management Corp., in which he showed how the sav- 
ings made by the utilities by improvements in technical 
processes and efficiency in management have been trans- 
mitted to the public through lowered rates. He showed 
how average net earnings of 30 utilities were about 9 
per cent of their net worth, whereas those of 772 manu- 
facturing and merchandising companies computed on 
the same basis were about 20 per cent. Mr. Hagenah 
concluded that the present utility regulation laws have 
proved adequate and that they should not be altered. 

Bernard F. Weadock, special counsel of the N. E. 
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L. A. before the Federal Trade Commission, expressed 
his conviction that when the utilities have an oppor- 
tunity to present their side of the case to the commis- 
sion, the statements of facts will set at rest the insinua- 
tions and accusations directed against the industry. 

Sir Kengo Mori, chairman of the Japanese commit- 
tee of experts to the Reparations Conference in Paris, 
paid his respects to Thomas A. Edison and the jubilee 
celebration through a talking movie. 


ELECTION OF OFFICERS 


Concluding the convention, the officers for the en- 
suing year were elected as follows: president, M. S. 
Sloan, New York Edison Co.; 1st to 4th vice-presidents, 
respectively, W. A. Jones, Cities Service Co.; J. F. 
Owens, Oklahoma Gas & Electric Co.; Marshall E. 
Sampsell, Central Illinois Public Service Co.; Edw. H. 
Gruhl, North American Co. Officers re-elected were: 
treasurer, P. S. Young, Publie Service Electric & Gas 
Co.; managing director, Paul S. Clapp; secretary, A. 
Jackson Marshall. Announcement of the convention 
city for the 1930 convention will be made later, accord- 
ing to Secretary Marshall, after further details have 
been worked out. 


Toledo No. 999 Power Pipe 


Machine 


ESIGNED for extreme compactness and high effi- 
ciency, the new Toledo No. 999 portable power pipe 
machine for sizes from 14 to 2 in. has recently been 
placed on the market. 
It is fitted with a specially designed cutting head 
carrying 4 knives arranged to cut simultaneously. It 





TOLEDO NO. 999 FOR ¥% to 2-IN. PIPE, HAS 4 KNIVES TO 
CUT SIMULTANEOUSLY 


is claimed that it will cut off 2-in. pipe in 15 sec. and 
thread it in 30 sec. and will handle other sizes in 
proportion. 

Die heads are designed to be changed quickly from 
one size to another and also so that dies can be easily 
reground when dull. The Universal, reversible, ball- 
bearing driving motor operates from a lamp socket. 
The oil pump, built into the machine, is designed to be 
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positive in action, while a safety friction gear is pro- 
vided to protect the machine from overload. All con- 
trol is centralized in the motor switch to eliminate levers 
or gears to shift. This new pipe machine, shown in the 
accompanying illustration, is a recent product of The 
Toledo Pipe Threading Machine Co., Toledo, Ohio. 


Devices Developed from 
Torque Amplifier 


AST YEAR an interesting mechanical device, the 
torque amplifier, was developed to amplify a small 
amount of torque exerted on a control shaft to several 
hundred times its original value at the work shaft. 

















lIG. 1. REEL DRIVE AND TENSION CONTROL 


Based on the principle of this amplifier, a product of 
Bethlehem Steel Co., Bethlehem, Pa., this company has 
now brought out three devices developed from the torque 
amplifier. As shown in the accompanying illustrations, 
these are: the reel drive and tension control, the snub- 
starter and the 8.1.8. drive. 

Figure 1 shows the reel drive and tension control, 
designed to meet the difficulty confronting users of 
reels, winders and spoolers in maintaining uniform 
tension on material being wound or unwound, in spite 
of the changing diameter of the roll. It is intended 
to replace manual adjustment by an entirely automatic 
system. 

As illustrated, the reel or spool is mounted on a 
shaft concentric with a drum that is driven by any 
source of power. A roller in light contact with the 
material moves outward as the diameter of the roll in- 
ereases. This roller actuates a push-rod entering the 
center of the drum and expands a system of frictional 
bands within the drum. The farther from the center 
the roller moves, the greater will be the driving torque 
exerted by the friction-band system on the reel. A 
calibrated rod can be set at the desired number of 
pounds pull needed to establish any degree of tension 
on the material. Other methods beside the follower-roll 
may be used where it is not feasible to have a roller 
come in contact with the material. The unit is not a 
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speed control, since the speed of the reel naturally ac- 
commodates itself to the machine to which it is attached. 

The snub-starter, Fig. 2, is designed primarily for 
use with constant speed motors driving machinery that 
has such great inertia as to cause heavy starting torque. 
Its object is to impart to the driven machine a slow 

















FIG. 2. SNUB-STARTER 


start with uniform acceleration. It is designed to 
relieve motor and machine of undue strain and shock 
and is intended to be used in place of many of the 
existing forms of electrical and mechanical starting con- 
trols, so that the motor can be started by a simple 
switch and will bring the machine to running speed at 
the desired rate, without further attention. 

Drive of the snub-starter is through friction devel- 
oped by centrifugal force. The construction is such as 
to compensate for wide changes that occur in the co- 
efficient of friction of friction materials, so that the 
drive will be practically constant. Any type of friction 
material may be used, it is stated. 

This snub-starter is designed so that the time of 
acceleration may be varied and so that no adjustment 
is necessary, each drive being built for a particular 
service speed and horsepower. It may act as a flexible 
coupling, may operate in either direction and is appli- 
cable to any constant speed alternating or direct current 
motor. Friction bands can be renewed and friction 
occurs only in starting, it is stated; there is none when 
running at full speed. 

In the S.I.S. (stop-inch-start) drive, Fig. 3, the 
principle of the torque amplifier is applied to permit 
stopping, inching or temporary hand drive and starting. 
In stopping and starting, the drive functions as a clutch 
but for inching a new idea is introduced. 

In Fig. 3, C is the control shaft, on which is mounted 
handwheel H. Drum D is driven by a gear, G-1, and 
needs to be stopped only when the machine is definitely 
shut down. This gear is actuated by the driving 
machine; in some cases, the drum itself is made to 




















FIG. 3. 


CROSS SECTION OF SIS. (STOP-INCH-START) 
DRIVE 
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act as a pulley for belt driving. Work shaft W drives 
the machine through gear or pulley G-2. Keyed to the 
work shaft is the work arm Wa and to the control shaft 
the control arm Ca. These arms terminate in studs that 
carry the ends of the friction bands F-1 and F-2. 

As in the torque amplifier, turning the control shaft 
will cause the work shaft to turn; thus, if the operator 
applies a small amount of force on handwheel H, the 
torque is amplified by drum and friction bands and a 
heavy machine may be operated by a small effect on 
the handwheel. If the operator were to keep turning 
the handwheel, he would run the machine; to secure the 
same result, the handwheel is urged ahead with a con- 
tinuously applied pressure from torsion spring S, one 
end of which acts on the handwheel, the other on the 
work shaft to cause continuous torsion between them. 
Adjustment ratchet A is usually desirable but may be 
omitted in a standardized machine. To stop the work 
shaft, it is necessary to throw off the spring pressure or 
to apply a light brake, Ba. The S.I.S. drive is intended 
to give a cushioned start at any degree of acceleration ; 
it is designed in each ease for a definite direction of 
rotation and can be arranged for slipping at a definite 
overload if desired. 


Cadman Lubricated Gato 
Valve 


NNOUNCEMENT is made of the placing on the 

market of the Cadman lubricated Gato valve as 
shown herewith. The same construction and principles 
of operation are used as in the original Cadman Gato 
valve, which incorporated the split plug feature with 
top and bottom expanders, designed to eliminate stick- 
ing or friction but the lubricating feature has been 
added to protect the metal. 

To do this, a hole is drilled as shown through the 
bottom of the valve and the bottom expander, grooves 
are cut in each side of the plug and by means of a 
special fitting, suitable grease or other lubricant can be 
forced into the valve between the body and the plug. 
This lubricant forms a film on the metal surfaces to 

















LUBRICANT IS FORCED IN AT BOTTOM TO FORM PRO- 
TECTING FILM BETWEEN BODY AND PLUG 





- beneath the ram ease. 
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resist the action of acids or other corrosive fluids. Fore- 
ing in of the lubricant is not depended on to raise the 
seat of the valve; thus, it is stated, the valves can be 
installed for pressures of 3000 lb. per sq. in. without 
difficulty. The manufacturer points out that the lubri- 
cation feature is not necessary for the operation and 
efficiency of the valve but is added solely to protect 
the metal. The lubricant is made suitable for each com- 
modity, temperature and pressure to be handled. The 
manufacturer of the Cadman lubricated Gato valve. 
Barrett Machine Co., 1430 Oliver Bldg., Pittsburgh. 
Pa., will furnish a chart showing the type of lubricant 
recommended for each service. 


Two Improved Jones Stoker 
Units 


EW JONES STOKER UNIT recently announced 
consists of the Rifiex mechanically-driven Jones 
side-dump or Standard Stoker, together with forced 
draft fan and driving motor combined into one com- 

















FIG. 1. JONES STOKER WITH RIFLEX DRIVE, FORCED 
DRAFT FAN AND MOTOR IN ONE COMPACT ASSEMBLY 


pact unit. Because of the experience with a somewhat 
similar unit but with the fan and motor under the 
ram ease, the fan and motor of the new unit have been 
located just in front of the stoker gear box. This is 
designed to take the fan and motor out of the dirt, 
grit and heat, to give the fireman more room for han- 
dling his fires and to permit the use of a steel-plate 
stoker fan of proper proportions without sacrificing 
combustion space or necessitating excavation for the 
fan. This arrangement is shown in Fig. 1. 

Another recent development, the Jones steam-driven 
unit consists of a steam operated Jones side-dump or 
standard stoker, turbine-driven forced draft fan and 
new improved poppet valve for operating stoker. The 
poppet valve is located on the ram case of the stoker 
and is belt driven from the turbine-driven fan located 
A fan-engine regulating valve 
controls the flow of steam to the turbine in accordance 
with steam output. By controlling the speed of the 
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FIG. 2. REGULATING VALVE ON TURBINE-DRIVEN FAN 
BELOW RAM OF STEAM-DRIVEN UNIT CONTROLS RAM 
THROUGH A POPPET VALVE 


turbine and because the speed of the turbine controls 
the speed of the poppet valve which regulates the num- 
ber of strokes of the plunger per hour, the rate of air 
and coal supply is automatically regulated and the 
supply is kept at the proper ratios for all loads. Both 
of the above new driving and control arrangements for 
the Jones stoker are supplied by its maker, Riley Stoker 
Corp., Worcester, Mass. 


Floor Type Hand Operated 
Winch 
DDITION of a floor type, hand operated winch to 
its line of motor and hand winches is announced 
by The Stephens-Adamson Mfg. Co. of Aurora, IIl. 
This winch is mounted on a cast-iron stand designed 
to be sturdy though light in weight. It has a cast-iron 
worm gear which is self-locking, to insure the safety of 
the load at all times. 
This winch has a rope pull of 750 lb. at the drum. 
The cast-iron drum, which is 6 in. in diameter, has a 
eapacity of 100 ft. of 4-in. cable and 60 ft. of 3-in. 

















FLOOR TYPE HAND WINCH HAS ROPE PULL OF 750 LB. 
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cable. From the top of the drum to the floor is 34 in., 
while the over-all width is 18 in. This hoist is attached 
to the floor by four bolts in the cast-iron stand base. 
The winch is designed to be light and portable, for use 
in any part of the plant, thus assuring its value to 
any company. Alemite high-pressure fittings are used 
to lubricate the winch. 


News Notes 


LinvEe Air Propucts Co. has started a new oxygen 
producing plant at 150 Stockton St., Jacksonville, Fla., 
with E. H. Blount as superintendent. J. Erskine, whose 
headquarters are at the Birmingham Linde plant, is 
district superintendent. 


INDUSTRIAL BrownHuol!stT Co., of Cleveland, Ohio, has 
purchased the business of The MeMyler-Interstate Co. 
of Bedford, Ohio, to augment its line of material han- 
dling machinery. 


OrFicers of the Eastern Iowa Power Co., Maquoketa, 
Iowa, were reélected at the directors’ annual meeting. 
A. A. Hurst is president; C. L. Ely and E. B. Brown, 
vice-presidents; J. E. Anderson, secretary-treasurer and 
H. B. Hubbell, his assistant; J. D. Wardle, Cedar 
Rapids, business manager. 


B. W. Brown has been appointed district sales rep- 
resentative of Lincoln Electric Co. with headquarters at 
Milwaukee, Wis. G. O. Forseth is now district repre- 
sentative with headquarters at Minneapolis, Minn. 


THE APPLETON ExEctric Co., Chicago, Ill., announces 
the purchase of the Gem Powerlet Line of conduit fit- 
tings from the Jefferson Elec. Company, formerly the 
Chicago-Jefferson Fuse & Electric Co. 


JOHNS-MANVILLE Corp., New York City, announces 
the removal of the Milwaukee sales office of its western 
division to the Railway Exchange Building, 97 East 
Wisconsin Ave., Milwaukee, Wis. 


Euuiorr Co., Jeannette, Pa., announces that J. R. 
MecDermet has been appointed chief engineer of the 
company. He has been in charge of the heater and 
deaerator divisions for the past 5 or 6 yr., and has been 
with the Elliott organization for the past 12 yr. The 
company has also appointed S. C. Miller district man- 
ager with offices at 1101 Security Building, Denver, 
Colo. 


Dr. ArtHUR W. Gray has joined the staff of The 
Brown Instrument Co. as Associate Director of Research. 
He will be engaged mainly in the development of scien- 
tific and industrial instruments. Dr. Gray established 
the Thermal Expansion Laboratory of the Bureau of 
Standards and originated important methods and ap- 
paratus that are still in use there. During the last 13 
yr., he has served as director of physical research of 
The L. D. Caulk Co., and vice-president and director of 
research of Dielectric Products, Inc. 


Pusuic Service Co. of New Hampshire, Dover, N. H., 
has concluded arrangements for the acquisition of the 
water power and steam power plants of the Great Falls 
Mfg. Co., Somersworth, N. H., for a reported considera- 
tion of $950,000. Heretofore this property has been 
operated as a unit of the cotton mill of the Great Falls 
Manufacturing Co. The purchasing utility plans an 


expansion and betterment program to cost about 
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$100,000. The steam power unit will be remodeled and 
equipment provided for increased output. New hydro- 
electric generating equipment will be installed and 
power lines extended to furnish service to various textile 
mills and other industrial plants in the district. 


ACCORDING TO a recent report, application for the 
right to construct a power project to supply Maine, 
northern Massachusetts and the Province of New 
Brunswick, Canada, by a series of dams in Passama- 
quoddy and Cobscook bays, was made to the Federal 
Power Commission on May 20 by Dexter P. Cooper, 
Inc., of Eastport, Maine. 


Union Iron Works, Erie, Pa., has moved its New 
York office, in charge of Joseph Lappin, Inc., from 122 
Greenwich St., to 1819 Broadway. 


As A RESULT of the purchase of all outstanding 
capital stock of the Power Manufacturing Co., maker of 
the Primm oil engine, Marion, Ohio, The Osgood Co. 
has acquired all property of the company including 
its manufacturing plant in Marion and real estate and 
buildings where many district agencies are housed in 
various parts of the country, C. A. Owens, president of 
The Osgood Co., said, in announcing the purchase. 


Crry Ice & Fuet Co., Cleveland, Ohio, has purchased 
a group of ice manufacturing plants at Pittsburgh, Pa. 
and will consolidate the properties under one manage- 
ment. The group of plants has a total capacity of about 
1000 t. of ice per day with storage facilities of about 
18,000 t. 


AMERICAN & ForEIGN Power Co., operated by the 
Electric Bond and Share Co., 2 Rector St., New York 
City, has concluded arrangements for the purchase of 
the power plant and system of Durango de Luz Elec- 
trica, S. A., furnishing light and power service at 
Durango, Mexico. 


Construction of a $300,000 substation of the Peo- 
ple’s Power Co. has been started in East Moline, Ill. 
The building will be 50 by 85 ft., three stories high and 
the program includes laying of three cables along the 
bed of the Mississippi river at this point connecting 
with the Riverside power station at Bettendorf, Iowa, 
directly across the river, to supply the East Moline 
plant with 13,200 v., which will be distributed over 
three transmission lines operated out of the new plant. 


PosrMAsTERS have been notified that the Post Office 
Department is issuing a new 2-cent postage stamp to 
commemorate the 50th anniversary of the production of 
the incandescent lamp invented by Thomas Alva Edison. 
The new stamp is the same size as the 2-cent ordinary 
stamp and is printed in red ink. The central design is 
a picture of the original lamp with rays issuing there- 
from. The new Edison commemorative stamp was first 
placed on sale June 5, 1929, at the post office at Menlo 
Park, N. J. The stamps will be available at other post 
offices and at the Philatelic Agency, Post Office Depart- 
ment, Washington, D. C., as soon after that date as pro- 
duction will permit. 


THOUSANDS OF approximate replicas of Thomas Alva 
Edison’s first practical incandescent lamp are now being 
manufactured by the leading lamp makers of the country 
for distribution to electrical dealers, central stations, 
electric leagues and others throughout the land, accord- 
ing to a recent announcement. 
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This lamp, though quaint, will burn, and is to be used 
as part of countless window and counter displays calling 
the world’s attention to the fact that this is the 50th 
anniversary of Edison’s history-making discovery and 
that Light’s Golden Jubilee, celebrating the occasion, is 
everybody’s opportunity to participate in a world-wide 
expression of gratitude to the greatest inventor of all 
time. 

YEOMANS BrorHers Co. announces the appointment 
of the Ryan Sales Co., 1122-24 Stahlman Building, 
Nashville, Tenn., to represent its complete line in that 
state east of the Tennessee River. 


ToraL APPARENT CONSUMPTION of babbit metal in 
March, 1929, based on reports received by the Depart- 
ment of Commerce from 31 firms, was 6,465,613 Ib. as 
compared with 5,720,243 in February and 4,927,634 in 
March, 1928. 


OPERATING PROFIT of $9115.31 was reported by the 
Traer, Iowa, municipal electric light and steam heat 
plant for the fiscal year ending March 31, 1929, despite 
a cut of 10 per cent in light rates and 20 per cent in 
electric stove rates, made effective April 1, 1928. The 
profit increase over the previous year was about $2000. 
Gross revenue from light consumption was $22,815; 
power, $8192 and steam heat $10,087. 


APRIL SALES of mechanical stokers as reported to the 
Department of Commerce by the 10 leading manufac- 
turers in the industry, reached a total of 141 stokers 
under boilers of 48,749-hp. capacity, as compared with 
117 stokers under 42,432 hp. in March and 88 stokers 
under 31,043 hp. in April, 1928. Of the 141 stokers 
sold in April, 1929, 41 were installed under fire tube 
boilers of 6508-hp. capacity and 100 under water tube 
boilers of 42,241-hp. capacity. 


ConstTrucTION has been started on the new Lincoln 
Beerbower generating station of the Oklahoma Gas and 
Electric Co., on the Arkansas River near White Eagle, 
Oklahoma, according to H. W. Fuller, vice-president in 
charge of engineering and construction, Byllesby En- 
gineering and Management Corp. Excavation for the 
electrical gallery and east building wall is completed 
and forms have been set and footings poured. The 
screen house excavation is 95 per cent completed. 

Rock excavation for the entire structure is twenty 
per cent completed and earth excavation is about 65 
per cent finished. About 1500 cu. yd. of rock and 2700 
cu. yd. of earth have been removed. 

With the exception of grading for the turbine room 
track and run-around track, all railroad grading has 
been completed. The fencing along the railroad right- 
of-way is practically completed. About 80 per cent of 
the work on the railroad portion of the project, covering 
two miles of railroad track connecting to both the Rock 
Island and the Santa Fe railroads, is finished. A 13- 
ky. transmission line for construction work is completed 
with the exception of the dead end. 

The construction schedule on this plant calls for com- 
pletion on February 1, 1930, and despite heavy rains on 
May 1, which caused some delay, the schedule is being 
maintained. 

The plant will use steam turbine generating equip- 
ment; it will include superheaters, preheaters, for 
heating air used under the boilers, and evaporators, 
which will eliminate water impurities and resulting 
boiler scale. Water from the river will be diverted 
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through the plant by a reinforced concrete tunnel and 
the original installation will burn petroleum coke. When 
this is not available, powdered coal will be substituted. 
Current will be generated at 13,800 v. and stepped up 
through transformers to 66,000 v. 


Books and Catalog's 


Seven PuLacE TRIGONOMETRICAL FuNcTIONS. By 
Howard C. Ives; 222 pages, 4 by 7 in., flexible cloth, 
$2.50. John Wiley & Sons, Ine., New York, 1929. 

Planned especially for civil engineers and surveyors 
and with an appendix on the use of transit and level, 
these tables are in complete and convenient form for any 
engineer who has occasion to make the trigonometric 
or geometric calculations. Besides values of sines, tan- 
gents, secants. and the co- and versed functions by 
degrees and minutes, there are included values of 
chords axd ares, of squares, cubes and corresponding 
roots, also formulas for trigonometric conversions and 
for areas of plane figures and volumes of solids. 


THE Power Monopouy; by Gifford Pinchot; pub- 
lished by the author at Milford, Pa.; 256 pages. 

A detailed study covering 4362 corporations and 
their financial connections for the purpose of showing 
that 71 per cent of them are controlled by 41 big holding 
companies and that of these 41 holding companies 35 
are identified by their financial directors into six groups 
or combination of groups. Although one may not agree 
with the statements made and conclusions drawn, the 
analysis and tabulation are of interest as being probably 
the nrost’ complete ever published. 


INorRGANIC CHEMISTRY; by William Foster; pub- 
lished by D. Van Nostrand Co., Inc., 8 Warren St., New 
York City; 807 pages; price, $3.90 net. 

Designed as a textbook for those who have had an 
elementary course in chemistry, the book is valuable to 
the engineer for review purposes or to bring his knowl- 
edge up to date. The book is divided into four main 
parts: Introduction, non-metals, metals and carbon com- 
pounds. Among the valuable features are chapters on 
modern radio-activity and atomic structure which give 
the reader a modern viewpoint and allow the subsequent 
material to be treated in an up-to-date manner. 

PROCEEDINGS of the Second International Conference 
on Bituminous Coal; cloth, 1872 pages in 2 vol.; pub- 
lished by the Carnegie Institute of Technology, Pitts- 
burgh, Pa. 

Complete proceedings, programs, papers and dis- 
cussions of the second conference held at Pittsburgh in 
the fall of 1928. Over two thousand delegates repre- 
senting 22 countries attended the meetings where some 
110 papers, covering all phases of bituminous coal utili- 
zation practice in all parts of the world were presented. 


INDUSTRIALS, THEIR SECURITIES AND ORGANIZATION. 
By Sterling H. Bunnell; 6 by 8 in.; 334 pages; cloth, 
$5; 1929; A. W. Shaw Co., Chicago, Ill. 

To give an outline of the way that industry is or- 
ganized and the factors which contribute to success so 
that an investor may judge of the soundness of its 
securities by studying the structure and methods of an 
organization, has been the purpose of the author. 

His experience in industrial engineering and inti- 
mate knowledge of the subject are evident throughout 
the book. As a manual for investors, it may be ques- 
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tioned whether details have not been so elaborated as 
to confuse the novice who seeks only a birds-eye view 
of industry. As an introduction to industrial manage- 
ment, it is admirable. 

Corporation organization, methods of raising capital, 
production and marketing methods, plant arrangement 
and equipment, management of workers, saving wastes, 
cost-keeping and investigation of new products and of 
financial reports are the divisions treated. In each 
division, proper principles of procedure are enunciated 
and methods of application discussed, also cautions 
given against wrong practices. 

Industrial executives should find this book profitable 
reading as an incentive to review their own organiza- 
tions and methods for opportunities of betterment. 


NET INCOME of $21,015,271 for 1928, an increase of 
89 per cent over 1927 earnings, is revealed in the 47th 
annual report of The United Gas Improvement Co., 
Philadelphia, Pa., which is being sent to stockholders. 
The report, signed by John E. Zimmerman, president 
of the company, states that the results for the year were 
satisfactory and indicate the continued growth and in- 
creased strength of the company in the various activities 
in which it is engaged. It explains that the large per- 
centage of increase reflects the effect of acquiring the 
Philadelphia Electric Co. by exchange of stocks on Feb- 


ruary 14, 1928, U. G. I. now owning 3,633,000 shares, 


or 97.7 per cent. 


CrrcuLtar No. C-1824 has recently been published 
by the Westinghouse Electric and Manufacturing Co., 
on type O line of oil circuit-breakers. This includes 
the Types O-11, 0-22, 0-33, and 0-44 breakers, which are 
applied to indoor service for remote control only. A 
good description of the application, distinctive features 
and operation of these circuit breakers is given. Con- 
struction details are fully explained and are accom- 
panied by drawings and photographs to illustrate the 
whole. 

THE CHALLENGE TO VIBRATION is a well-illustrated 
booklet issued by Dardelet Threadlock Corp., 120 
Broadway, New York. This describes the Dardelet 
threadlock, a self-locking bolt and nut, designed to elim- 
inate lock washers, cotter-pins, and other nut holding 
devices and to be applied to bolt and nut to lock them 
positively without deforming or injuring the thread. 
The design is intended to provide a bolt and nut that 
cannot be loosened by vibration or shock. 


REPLATE, PERFECTION AND MULTIPLATE VALVES of all 
types and sizes, employing nonferrous castings, such as 
monel metal, nickel, nickel silver, bronze and others, 
are described in detail in catalog No. 78, issued by W. C. 
West Co., 485 No. Michigan Ave., Chicago, IIl., indus- 
trial sales representatives for Central Valve Mfg. Co., 
Chicago, Ill. 

Agro Unit System of pulverized fuel firing is com- 
pletely described in Bulletin No. 37 recently issued by 
the Foster Wheeler Corp., 165 Broadway, New York 
City. This 52-page catalog covers briefly the develop- 
ment and application of the unit system for firing pul- 
verized coal. Exact method of operation of the Aero 
pulverizer is clearly described and the various parts 
of the machine are shown. Results of tests are included, 
together with a large number of illustrations showing 
plants equipped with these systems. 
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Type F Busch-Sulzer Diesel engines are illustrated 
in a folder issued by Busch-Sulzer Bros. Diesel Engine 
Co., St. Louis, Mo. 


CHAIN Bett Co., Milwaukee, Wis., is issuing a new 
bulletin on the Rex Pivoted Bucket Carrier. This de- 
seribes details of the bucket, the frames, chains’ and 
bucket arms, and shows how the design eliminates lap- 
changing. The other parts of the carrier are illustrated 
and typical installations are shown. 


Kine Coat Stoxers, Model A and B, for power and 
heating, are described in two recent bulletins issued by 
the Joseph Harrington Division of Whiting Corp., 
Harvey, Ill. 

Cuarts, FORMULAS AND SIMPLE RULEs compiled for 
the use of those interested in refractory linings are 
contained in an eight-page booklet issued by North 
American Refractories Co., the successor to Crescent 
Refractories Co., Curwensville, Pa. 


THREE-SPEED GASOLINE CRANE with automotive gear 
shift is completely described and illustrated in a recent 
8-page booklet issued by the American Hoist & Derrick 
Co., 63 So. Robert St., St. Paul, Minn. 


In A NEW 12-page catalog, No. 5049, Graver Corp., 
East Chicago, Indiana, describes its hot process water 
softener. New installations and component parts of 
the softener are presented and several tables are given, 
showing the savings that have been made in various 
plants with this softener. A flow sheet in colors is a 
feature of the catalog, printed on an extension of: the 
front cover so that it can be seen while reading the de- 
scriptive matter. 

BrisToL’s AUTOMATIC ELECTRIC CONTROL VALVES, 
both motor operated and magnet types are described in 
a well-illustrated, 24-page booklet published by The 
Bristol Co., Waterbury, Conn. Various types of valves 
and their component parts are described and illustrated. 
Views of installations are given and typical charts show 
the results that have been obtained with these devices. 

For Fusion Welding and Gas Cutting in building 
construction, Code 1, Part A issued by the American 
Welding Soe., 33 W. 39th St., New York, N. Y., gives 
application, materials, allowable stresses, rules for 
design and workmanship. 

Directory oF REsEARCH on Heat Transmission in 
the Educational Institutions of the United States has 
just been compiled by the Committee on Heat Trans- 
mission, Division of Engineering and Industrial Re- 
search, National Research Council, 40 West 40th St., 
New York City. 

Hie Pressure, high capacity, Murray Type A 
longitudinal drum water tube boilers from 250 to 1000 
hp. are the subject of a new bulletin just issued by the 
Murray Iron Works Co. of Burlington, Iowa. Details 
of construction, tube sheet layouts, tube spacings, drum 
and header details, furnace construction and estimates 
of the number of bricks required for settings are given. 
In addition, photographs and cross sections of typical 
installations are included for all types of firing and 
considerable performance data from well-known plants 
are reproduced in the form of curves. A reprint from 
Power Plant Engineering describing the Fremont, 
Nebraska, Municipal Plant with boiler and turbine tests 
and complete detailed costs is found in the bulletin. 








Ark., Arkadelphia—The Arkadelphia Gravel Co., C. C. 
Hawkins, president, plans installation of power equipment in 
proposed sand and gravel producing plant on local site, re- 
ported to cost about $50,000. 

Calif., Long Beach—The Proctor & Gamble Co., Cin- 
cinnati, Ohio, plans installation of power equipment in pro- 
posed soap-manufacturing plant on tract of land recently ac- 
quired at Long Beach, entire project reported to cost more 
than $800,000. A boiler house is projected. 

Ga., Atlanta—The Mueller Co., Decatur, IIl., plans installa- 
tion of power equipment in proposed branch plumbing equip- 
ment manufacturing plant at Atlanta to cost close to $100,000. 

Iil., Rockford—The George D. Roper Corporation, South 
Main Street, plans installation of power equipment in connec- 
tion with a proposed addition to stove and range manufactur- 
ing plant, entire project to cost in excess of $500,000. Frank 
D. Chase, Inc., 720 North Michigan Boulevard, Chicago, IIl., 
is architect and engineer. - 

Ill., Springfield—The Board of Public Works is consider- 
ing the construction of a boiler plant for municipal service, 
reported to cost about $70,000, with equipment. 


Ind., Indianapolis—The Supreme Oil & Refining Co., Lum- 
ber Insurance Building, will install power equipment in pro- 
posed oil refining plant on 35-acre tract of land near Hillside 
Avenue, entire project to cost close to $100,000. 

Iowa, Burlington—The Burlington Basket Co., plans in- 
stallation of power equipment in connection with proposed 
rebuilding of portion of plant destroyed by fire, June 10, with 
entire loss reported in excess of $125,000. 

Ky., Louisville—The American Cigar Co., 317 Roland 
Street, a subsidiary of the American Tobacco Co., New York, 
plans installation of power equipment in proposed five-story 
factary on local site to cost more than $1,000,000. 

Md., Baltimore—The Consolidated Gas, Electric Light & 

Power Co., Lexington Building, has filed plans for a two-story 
refrigerating plant on West Conway Street, to cost approxi- 
mately $25,000, with equipment. 
_ Mass., Holyoke—The Holyoke Water Power Co., Holyoke, 
is considering the construction of two new hydroelectric power 
plants at sites known as No. 3 and No. 4, along its water route, 
project reported to cost more than $85,000; extensions will be 
made in transmission lines. 

Mich., Jackson—The Automotive Fan & Bearing Co., Jack- 
son, will install power equipment in proposed new automobile 
equipment manufacturing plant to cost upward of $100,000. 

_Mich., Grand Rapids—The Consumers Power Co., Jackson, 
Mich., is planning early construction of an addition to its 
steam power plant on Fulton Street, Grand Rapids, used for 
central heating service, estimated to cost about $75,000, with 
equipment. 

Mich., Lansing—The Board of Water and Electric Light 
Commissioners, City Hall, is having plans completed for the 
construction of an addition to the Moores Park municipal 
steam-operated electric power plant to cost about $350,000, 
with equipment. J. E. Woodwell, 501 Fifth Avenue, New 
York, is consulting engineer. 

Minn., Blue Earth—The Minnesota Valley Canning Co., 
Blue Earth, is said to be planning an early call for bids for 
deep-well pumping equipment at the plant. Ralph W. Richard- 
son, Zenith Building, St. Paul, Minn., is engineer. 

Miss., Clarksdale—The Common Council has rejected bids 
recently for a turbo-generator unit and auxiliary for municipal 
power plant service, and is said to be planning call for new 
bids at an early date. 

Miss., Jackson—The F. S. Royster Guano Co., Royster 
Building, Norfolk, Va., plans installation of power equipment 
in proposed new fertilizer manufacturing plant at Jackson, 
entire project to cost upward of $125,000. 

N. H., Conway—The R. F. Harmon Lumber Co., Conway, 
plans installation of power equipment in connection with pro- 
posed rebuilding of mill, destroyed by fire, June 3, with loss 
reported at $100,000. 

N. J., Jersey City—The Pennsylvania Dock & Warehouse 
Corporation, a subsidiary of the Pennsylvania Railroad, Jersey 
City, has filed plans for the construction of a cold storage 
plant in connection with a warehouse and pier development 
on site bounded by Morgan, Pearl and Green Streets, and the 
Hudson River, entire project reported to cost more than 


$600,000. 
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N. Y., Brooklyn—Charles Pfizer & Co., Inc., 11 Bartlett 
Street, has filed plans for a new boiler house addition to 
cheniical factory, on site on Gerry Street, reported to cost more 
than $125,000, with equipment. Baker & Spencer, 17 Battery 
Place, New York, are engineers. 


N. Y., Rochester—The Rochester Packing Co., 900 Maple 
Street, plans the construction of a cold storage and refrig- 
erating plant, and boiler house, in connection with other plant 
extensions, entire project to cost more than $200,000. Hen- 
schien & McLaren, 1637 Prairie Avenue, Chicago, Ill., are 
architects and engineers. 


N. Y., Syracuse—The Crouse-Hinds Co., Wolf Street, plans 
installation of power equipment in a new addition to electrical 
equipment manufacturing plant, entire project to cost $130,000. 
Gaggin & Gaggin, First Trust & Deposit Building, Syracuse, 
are architects. 


N. Y., Tarrytown—The Chevrolet Motor Co., Detroit, 
Mich., a division of the General Motors Corporation, will in- 
stall power equipment in a new addition to its assembling 
plant at Tarrytown, entire project to cost more than $3,000,000. 


N. D., Grafton—The City Council is planning early call 
for bids for the installation of a municipal electric light and 
power plant, for which an appropriation of $80,000, is available; 
oil-operated engine units will be installed. Druar & Milinow- 
ski, Globe Building, St. Paul, Minn., are engineers. 


Okla., Alva—The Oklahoma Gas & Electric Co., Oklahoma 
City, will make extensions and improvements in power plant 
at Alva, including installations of additional equipment for 
increased output. Company also plans additions in transmis- 
sion lines, about 15 miles. 


Ohio, Akron—The Firestone Battery Co., a subsidiary of 
the Firestone Tire & Rubber Co., Akron, plans installation 
of power equipment in a new factory unit for the manufacture 
of automobile and radio batteries, entire project to cost upward 
of $300,000. 


Ohio, Hamilton—The American Tar Products Co., Union 
Trust Building, Pittsburgh, Pa., plans installation of power 
equipment at proposed new plant at New Miami, near Hamil- 
ton, entire project to cost about $300,000. 


Ohio, Youngstown—The McKay Machine Co., Youngs- 
town, plans installation of power equipment in proposed new 
addition to machinery and mechanical plant, entire project to 
cost about $100,000. 


Pa., Millersburg—The Millersburg Gas Corporation, Mil- 
lersburg, is said to have plans under way for the construction 
of a new artificial gas plant to cost close to $160,000, with 
equipment. 


Tenn., Oakdale—The Southern Railway Co., Washington, 
D. C., plans installation of power equipment in connection with 
proposed rebuilding portion of engine house, repair shop and 
other structures at Oakdale, recently destroyed by flood, re- 
ported to cost more than $500,000. 


Texas, Corpus Christi—The Port Ice & Cold Storage Co., 
1515 Water Street, recently organized, is said to be planning 
early purchase of equipment for proposed local ice and cold 
storage plant, one-story, 50x150 ft., entire project to cost 
about $35,000. H. C. Wagner is president. 


Va., Richmond—The Chesapeake & Ohio Railway Co., 
Richmond, has approved plans for the construction of a power 
plant at local shops, reported to cost close to $40,000, with 
equipment. 


Wash., Olympia—The Olympia Veneer Co., will proceed 
with the construction of a new steam-operated power plant 
in connection with a general expansion and improvement pro- 
gram. The unit is reported to cost close to $50,000. 


Wash., Shelton—The Ramer Pulp & Paper Co., San Fran- 
cisco, Calif., plans installation of power equipment in pro- 
posed new mill unit to cost more than $75,000. 


Wis., Manitowoc—The City Council has plans under way 
for a steam-operated municipal power plant at Seventh and 
Columbus Streets, reported to cost about $400,000. City en- 
gineering department is in charge. 





















